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GAS v. STEAM ENGINES. 





Our correspondent, Mr. J. Maillard, in the last issue, 
upholds Mr. Bollinckx in his crusade against steam 
engines, and asks for figures as to the estimated cost 
of producer gas. While we hope soon to be able to lay a 
few figures before our reader, we would call Mr. Maillard’s 
attention to the origin of the figures we quoted. They were 
French in origin, and on the basis given the cost of the gas 
was certainly not so high as the 1 centime per m*. We quite 
fail to follow Mr. Maillard in his argument. 

He admits that the gas engine may use less coal per effec- 
tive horse-power, and yet he apparently declines to take this 
as a basis of cost. What possible value is there in quoting 
cost of gas per cubic metre, when we have coal at one end and 
horse-power at the other end of our figures, and it is clear 
that the stoking is equal in both cases. As to Mr. Maillard’s 
claim that the fuel for a gas engine must be dearer than 
steam fuel, this is the first time we have known such a claim 
to be advanced. The very reverse is the fact, and we cannot 
understand how our correspondent has got hold of the notion. 
It is at the base of all claims for economy of the gas engine 
that coke breeze, slack bituminous coal, and even rubbish, can 
all be utilised in making producer gas. 

Now, we are very dogmatically and arrogantly ordered by 
Mr. Maillard to base all our figures on the supposition of a 
gas yielding 1 H.P. for each 2°27 metres per hour. Why 
should we be tied to figures which Mr. Bollinckx has given ? 
As well ask Mr. Bollinckx to base all his figures for steam 
power on coal costing 40 francs per ton. We quite fail to 
see in what way our correspondent has replied to our criti- 
cism. Are we to understand that the gas engine uses less 
coal, and yet that by using it as gas some additional 
costs creep in. Too many figures are advanced by him ; 
they serve only to obscure facts, and the facts are that gas 
engines have so far shown themselves more efficient than 
steam engines as generators of power from fuel. “We will 
accept orders at above prices,” is the burden of our corre- 
spondent’s letter, and we fear this anxiety for orders lends a 
colour to his arguments—unconsciously, perhaps, to himself, 
but perfectly visible to others. 

The steam engine is, as yet, so immeasurably euperior to 
the gas engine in respect of certain well recognised advan- 
tages, that we doubt not orders will long continue to be 
placed with steam engine makers, but there is a far greater 
field for gas engine improvement to be yet exploited. 

Mr. Dowson who takes up the cudgels on behalf of gas, 
writes in the Zngineer that the cost of gas, with fuel at the 
price Mr. Bollinckx claims for steam coal at Brussels, would 
be only 4rd centime per metre, and not 1 centime, as claimed, 
and he agrees with us in stating that the true basis is the 
cost of the coal, not a hypothetical rate at which gas might 
be purchased. But we take Mr, Bollinckx and his friends, 
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perhaps, too seriously. He has now started abusing English 
steam engines, and is about to start the business of engine 
building in England, and will guaranteea loss in friction of only 
one-eleventh the I.H.P., and a horse-power-hour for 12°32 lbs. 
of water for a 250 H.P. engine working compound with 
64 atmospheres. We hope Mr. Bollinckx is more accurate 
in these figures than he is in his others, 


WueEn we glanced at the title of Mr. 
Langdon’s paper, “On the Employment of 
the Electric Light for Railway Purposes,” 
read before the Institution of Electrical Engineers last week, 
we had hoped to see something concerning the lighting of 
railway carriages, but on this point he is silent. The data 
to which he does refer is the result of experience gained on 
the Midland Railway, so from the fact that no mention is 
made of carriage illumination, we may conclude that the ex- 
periments made on the Midland, extending over some years, 
ended disastrously to the Company from the economic point 
of view. In fact, we believe incandescent electric lamps for 
this purpose were discontinued some time ago over the system 
which Mr Langdon superintends ; but for station, goods yard, 
warehouse, shunting grounds, and open space lighting gene- 
rally, the electric light as furnished by arc lamps seems to be 
in all respects the illuminant par ezcellence of the day—or 
rather night. 


Electric Light on 
Railways. 





THE subject of the evening discourse at 
the Royal Institution last Friday was the 
“Stracture of the Sugars,” and some of 
the opening observations of Prof. H. E. Armstrong apply to 
far more general considerations than those to which they 
were specially addressed. The discourse itself pointed out 
even more forcibly than perhaps the lecturer of the evening 
desired, the frightful complexity of any branch of organic 
chemistry as viewed from the standpoint of a Royal Institu- 
tion audience. It was remarked that the cause of organic 
chemistry had been rather neglected in that building for 
some years (for evening discourses only, of course), and those 
who happened to be present could fully understand why. 
Not content with the allotted hour, Prof. Armstrong took an 
additional thirteen minutes, and for the latter half of the 
time he spoke, made frequent appeals to the blackboard and 
sundry diagrams, which adorned the walls, while discussing 
the manner in which carbon, hydrogen, and oxygen atoms 
could be linked. It is to the earlier statements that we 
would draw attention. In Prof. Armstrong’s opinion the 
mathematical education given at schools is a fair preparation 
for ordinary physical work, but that school chemistry is no 
preparation whatever for modern chemistry, and in no wise 
is a beginning towards understanding the extraordinary re- 
sults arrived at by investigators in organic chemistry. We 
can hardly appreciate this statement except from the position 
of the speaker, who being a chemist, must regard chemical 
training as all important. Surely the mathematical training 
given in the school-days to the many, not to the few who are 
properly trained by force of circumstances or good luck, is 
totally inadequate to enable them to proceed to the study of 
alternating current problems and such work as is associated 
with the namesof Lodge, Hertz, FitzGerald, and others? Iron 
wire burned in oxygen, so sarcastically dubbed by the lecturer 
as typical of school methods of teaching chemistry, seems to 
be about on a par, so far as chemistry goes, with the kind of 
problems dealt with in school physics and mathematics when 
compated with the physics and mathematics of after life. 
With the increased activity in all branches of commercial life 


School Teaching in 
Physics and Chemistry 


towards the application and utilisation of physical laws and 
processes, we should feel quite as ready to call for greater 
vitality in the teaching of physics and mathematies in our 


~ public schools as for the improvement of-chemieal education, 


the weakness of which Prof. Armstrong has often exposed in 
other places, ° a 





A most Mephistophelian iniquity seems 
to have gotten hold upon engineers and 
quasi-engineers of late years. No matter 
how paltry the idea, every self-styled inventor of some new 
arrangement of furnace, smoke device, or other appliance 
seems to feel justified in appealing to the public to relieve 
him of the child of his brain, and the price to the public has 
steadily gone up. A few short years ago a quarter of a 
million sterling was looked upon as a big sum to ask. The 
inventor would get an eighth or so and the syndicate five- 
eighths, while the shareholders got a quarter as working 
capital. The provision of working capital is a grand idea, 
It keeps the thing going, pays cab fares, and finds a steady 
stream of fees for directors for some time, and enables the 
concern to go down hill so gradually that by the time the 
collapse has come about most original shareholders have 
cleared out and only a few—parsons and old maids—of the 
original holders bear the brunt of the whole drop from £1 
to zero. Emboldened by the successes in the past and 
encouraged by dreams of wealth to come, a modest quarter- 
million is scouted to-day and half a million or more is asked. 
A man who sells an addled egg for a shilling cheats the 
purchaser out of a shilling it is true, whereas if the egg were 
sound he would be selling value, but even a sound egg is 
only worth a penny or so as an egg, though it may be treated 
in a way to become a chicken. There is a marked difference 
between patents for mere variations in mechanical apparatus, 
and patents for new processes such as the Bessemer steel pro- 
cess, which introduce entirely fresh methods and create new 
industries. Yet these creators of a variation in detail want 
to make in one or two years more money than the Bessemer 
patent made in many years. The whole business of com- 
pany flotation is exceedingly deplorable, and is apparently 
leading up simply to the booming of a device for a period of 
a year, the expenditure of money for testing purposes and a 
general flare-up so as to get the thing on to the public while 
the boom lasts. After that the deluge. 


Company Promotion 
and its Evils. 


Tue difficulty in obtaining adhesive de- 
posits of most metals upon aluminium, 
whether by simple immersion or by employing a separate 
electric current, is well known to those who have had any 
experience of the matter. It appears to be dependent toa 
certain extent, at any rate, upon the nature and amount of 
the impurities which the aluminium may contain. In a 
recent issue, however, of the Berichte der deutschen chemischen 
Gesellschaft, xxvii. p. 1,824, C. Gittig states that he can 
obtain a good deposit of several different metals upon alu- 
minium by immersing the latter in such a solution-of the 
given metal as will not deposit by simple immersion, and 
rubbing the surface of the aluminium with a brush made of 
wire of some more electro-positive metal. He further states 
that the deposit is more rapid when the aluminium is rela- 
tively most electro-negative. Thus copper is deposited from 
a copper sulphate solution by rubbing the aluminium with 
tin-foil; or tin from an ammonium stannic chloride solution 
by rubbing with brass wire. The deposit of copper may be 
thickened by immersing the thinly coated aluminium in a 
dilute copper bath. The author states that he intends to 
apply the process to other metals besides aluminium. 


Plating Aluminium, 
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THE STORAGE OF ENERGY ESSENTIAL 
TO ECONOMY OF WORKING IN CEN- 
TRAL STATIONS* 





By N. W. PERRY, E.M., New York. 


(Concluded from page 380.) 


Let us see how the data here presented, when interpolated 
in the case we assumed in starting out, affect the results. 


With Feep SroraGce. 





Engines ... oe ae ae ove cb .«. $274.56 
Boilers ... i oon oni ee 5 .» 113.47 
Buildings oe a nee “a ie + 120.00 
Dynamos ose eee on om ose +. 120.00 
Tanks ... os oe oon oot ies -. 29.32 

$657.35 





Allowing 10- per cent. for interest, depreciation and maintenance 
on the investment, exclusive of tanks—which is the same as before— 
and only 5 per cent. on the tanks, we have 

$628.01 at 10 per cent. ees 
29.32 at 5 per cent. ... sey eae ae 1.48 








Total fixed annual cost... eee $64.27 

Coal... ose eee eve se ios --- $20.00 
Other expences as before ‘ine as ne -. 1331 33.31 
Total annual cost per electrical horse-power $97.58 
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ComBINED FEED AND Steam STORAGE. 


Engines ... si on — oon a +. $274 56 
Boilers... ove oe i ie _ ow sae 
Tanks ... ros “ee = a = --. 180.37 
Buildings = ois nis aie ‘ie ... 120.00 
Dynamos oes ave ea vi oe ..» 120.00 








$551.63 at 10 per cent. - on sie ... $55.16 
$180.37 at 5 per cent. ... $i on vse see 9.02 








Total fixed annual cost ° $64.18 

Coal, 2°21 pounds at $1.7 xen ove — ww. =$16.93 
Other expenses ... a pon ove ee -.» 13.31 30.24 
Total annual cost per electrical horse-power $94.42 





The above calculations show that with coal at $1.75 per 
ton and a load line such as that assumed, there will be an 
annual saving with the feed water storage of $20.20 per 
horse-power annually; by steam storage a loss of six cents 
and by combined feed and system storage an economy of 
$23.36. 

If, on the other hand, we assume coal to cost double this, or 
$3.50, which would perhaps be nearer the average conditions 
obtaining in this country, our energy without storage would 
cost us $148.40 per annual electrical horse-power. 

With feed storage, $117.58 ; saving $30.82. With steam 
storage, $134.77 ; saving $13.63. With combined, $111.35 ; 
saving $37.05. 

Being aware that Mr. Halpin had already put into prac- 
tice his system of thermal storage, immediately upon receipt 
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Fig. 2.—ARRANGEMENT OF STEAM PLANT WoRKING UNDER Hatrin’s Feep StoracE System, Supptyina STzamM For LicHTING, 


Wir Stream SroraGe. —F 














ee oe ae eae 

Boilers .., oo ev nee ine cas a . a3 

Sera 

Buildings 120.00 

yoamos 120.00 

$994.39 

$757.69 at 10 per cent. er $75.77 
$236 70 at 5 percent... ve vee vee eee UBB 
Total fixed annual cost ise $87.60 

oa, 221 poundsat$1.75 1. 4. ewes $16.93 
ther expenses ... we os “ai 1331 $0.24 
Total annual cost per electrical horse-power $117.84 








a Read before the National Electric Light Association at its 18th 
1995 ton held at Cleveland, Ohio, February 19th, 20th, and 21st, 


Heatina, Cooxina, &c., 1s Lance EnauisH Hore. 





of the invitation from your president to address you upon 
the subject of storage of energy, I solicited from Mr. Halpin 
information in regard to the results obtained. The two 
boilers shown in sketch are “Cornish,” 5 feet 6 inches 
diameter by 26 feet 6 inches long, and have flues 2 feat 
9} inch diameter and 5 feet 6 inch grates with heating 
surface of 500 square feet and a grate area of 15 by 35 square 
feet. Best Welsh coal is used, containing about 15,000 
Board of Trade units, and the plant drives the laundry, the 
electric lighting, duplex pump for elevators, the whole of the 
radiators, provides steam for cooking in the kitchen, and 
— the hot water service of a large hotel. 

he feed is delivered from the town’s water supply into 
the tank under the feed water heater, and by means of duplex 
pumps it is passed through the feed water heater, where it is 
raised to a temperature of about 200° Fahrenheit, and from 
there it is forced into the top of the thermal storage vessel, 
where the feed pipe delivers horizontally into the steam 
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space, towards the back end of the vessel, or away from the 
firing end of boilers. The blow-out for the dirt deposited in 
the thermal storage vessel is also at the back end, and this 
blow-out is connected directly with the main blow-out in 
front of boilers. 

' The feed passes along the thermal storage vessel, and is 
led out near the firing end of boilers by a pipe standing 
about 9 inches above the bottom of the vessel. From here 
it gravitates into the boilers, the quantity being regulated 
by these valves, 

There is a pipe from the steam space of boiler direct into 
the top of the thermal storage vessel, so that there is always 
the same steam _ between the boiler and thermal 
storage vessel, and the feeding into the boiler is effected by 
— head of water in the thermal storage vessel above the 

iler. 

He writes :— 

“T was obliged to start the plant before the makers had 
completed the thermal storage vessel, and its connections, 
and when the boiler working then was emptied, it was found 
to contain 35 buckets of sediment and incrustation. 


25 















































Fic. 3 
vk, Valve working room protected by wooden partitions from steam 
accidentally escaping. 
Fic. 3.—Hatpi's ComBInED FEED anp Srzam Sroracu System, 
In CoNNECTION witH Rerusge Destructors, To Sorrry STEAM 
To 4 Monicipat Licutixc Station. (Boilers not shown.) 


“After the feed storage was got to work, one boiler ran 
22 days and nights continuously, and on opening out it was 
found absolutely devoid of scale or dirt. 

“T caused two tests to be made of 18 hours each, during 
which the coal was accurately weighed and the water mea- 


sured through a meter I had previously checked, with the 
following results :— 

“ When working without thermal storage, the evaporation 
reduced to ‘from and at 212° Fahrenheit’ was equal to 
10°95 Ibs. of water per pound of coal, and on the second 
test, when the thermal storage was at work, the evaporation 
was raised to 12°21 lbs, 

“Of course, you must bear in mind that this particular 
apparatus was only designed for feed storage, as steam storage 
was not required under the special conditions which had to 
be dealt with in this case. 

“Sketch No. 3 of the storage vessels, to work in connection 
with refuse destructors, shows four thermal storage vessels, 
the number required in this case. 

“You will, of course, observe that any possible effect of 
radiation, about which I am not at all frightened, are mini- 
mised, as the cylinders here radiate against each other, so 
that only one-quarter of the total surface, or, say, one 
cylinder, will be under the influence of losses from radiation. 

“TJ have arranged this plant so that there is a wooden 
gallery in the roof, and into this gallery all the various 
handles are brought for working the apparatus. I have 
taken this precaution so that, should any joint break, the 
men in charge are perfectly safe, and being in the gallery 
they can control the valves and blow the vessel off, any 
escaping steam passing out through louvres in the roof. The 
boilers for this plant are not shown. 

“You will observe the thermal storage vessels are com- 
letely finished in the riveting machine, not a single rivet 
Soler put in by hand, and owing to the form of the dished 
ends, there is not a single stay in the whole vessel, so that 
they are absolutely free to expand in any direction without 
doing injury by tearing themselves to pieces. All the valves, 
&c., are arranged so that any one, or all vessels, can be cut 
out of use.” 

In conclusion I will say that, of all the methods of storage 
available, the storage battery would, on theoretical grounds, 
be the best, because of its forming the last link in the chain, 
thereby giving the economies of continuous working to all 
that precede. Unfortunately, it involves such large losses in 
itself as to nearly, if not quite, nullify the advantages it 
would otherwise present. And again, its extreme cost above 
all other methods renders it unavailable in any complete 
storage project, unless fuel is dear. 

We are therefore compelled to go back of the engine for 
our equalisation schemes and put up with the losses due to 
variable load upon all that follows. Fortunately, the losses 
which we can overcome at this early stage are quite con- 
siderable, and we have a number of methods at hand. Of 
these the gas engine—involving a gas storage—seems to give 
the best results. Very closely following this comes Halpin’s 
combined feed and steam storage, followed by feed storage 
and steam storage. Below is given, in tabular form, the 
cost to produce for one year 1 electrical horse-power, with 
coal at $1.75 per ton and at $3.50 per ton ; also, the saving 
effected by the various methods over present methods in a 
station having a mean load 25 per cent. of its maximum. 





Recapitulation. Saving effected. 





Coal, | 
2 Coal, Coal, Coal, 
$1.75 | sgso. | s 1.75. $3.50. 


per ton. 








Present method, steady load... | $48.68 | $65.62 ae — 
» gasengine ... » | 88.28 | 103.61 | $29.50 | $44.79 
Combined feed and steam | 





storage vce coe | 94.48 | 11185 | 23.86 | 97.05 
Feed storage ... ne «. | 97.58 | 117.58 20.20 30.82 
Without storage, load factor | 

25 per cent. ... eee ve | 117.78 | 148.40 | ow | awe 
Steam storage ... .» | 117.84 | 184.77 |—0006 +13.63 


Complete battery storage 





.» | 123.13 | 14574 |— 535 + 266 








The Institution of Civil Engineers now consists of 
1,862 members, 3,687 associate members, and 17 honorary 
members, all being corporate members under the bye-laws ; 
besides which, there are attached to it 355 associates and 
816 students, representing a total of 6,737 of all classes— 
being an increase of 180 in the past year. 
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THE EARLY HISTORY OF THE POLYPHASE 
MOTOR. 


By RANKIN KENNEDY. 


Pror. THompson having unearthed an early type of induc- 
tion motor, made by one Bailey, has drawn forth some dis- 
cussion on the subject. Mr. G. Giorgi, of Rome, claims an 
early date for Paccinotti as the inventor of the polyphase 
motor. In that, however, he is wrong, for, as Prof. Thomp- 
son points out, Paccinotti did not work with induced current, 
which is the essential feature of the induction motor. 
Paccinotti worked with shifting poles—a principle of work- 
ing first introduced in 1849 by Wheatstone, as quoted by 
Prof. Thompson. It is necessary to draw a broad line of 
distinction between rotary polar motors and induction motors, 
and also between the two classes of induction motors, poly- 
phase and single phase. 

Bailey’s is certainly the first polyphase induction motor yet 
discovered ; in every respect it works exactly as the very 
latest two-phase induction motor. Asa two-phase induction 
motor Walter Bailey’s would be self-starcing, but it would 
also work as a single phase motor if the disc is first set in 
motion and an alternating current sent into one pair of 
magnets. 

Some time ago, in the ELEcTRICAL Review, I explained by 
simple models that the polyphase and single phase induction 
motors act in identically the same way, and that rotary poles 
have nothing to do with their action. The power is produced 
by the induced current occurring at a time and place where it 
acts along with the magnetic flux next following upon that 
flux which set the said induced current up. This siwple 
principle enters into all induction motors, and, beginning 
with it, we can elucidate easily all the seemingly difficult 
problems connected with the action, construction and design 
of these motors. 

In fact by treating induction motors thus, we reduce them 
all to “ transformers,” and may work them out on the same 
theory and practice with certainty of correct results. This 
cannot be said of the mathematical method, an example of 
which may be found in the 7Zransactions of the American 
Institute of Electrical Engineers for October, 1894, in a 
paper by Lieut. Samuel Reber, consisting of about a dozen 
pages of bewildering mathematical formulz. The results of 
all this elaborate work are useless to an engineer. 

Mr. Steinmetz, in discussing this paper, remarks as 
follows :—‘ Mathematics is a very nice thing indeed, and the 
most powerful weapon science has But if you 
apply mathematics to an engineering problem then it is 
proper to ask “ what is the use of the results ? ” 

The paper in question takes a quantity, k, into considera- 
tion, but this quantity is a quotient whose terms ave differ- 
ences of quotients, so that if we substitute backwards to the 
— constants the expression is so complicated that it is 
useless, 

And so with L, the coefficient of self-induction so much 
used inthe formulze. 1, contains two terms, one whose value 
is related to the work done, and the other to the magnetic 
leakage ; you cannot separate the useful part. The mathe- 
matician separates it by assuming no leakage takes place ; if 
the engineering electrician took the same liberty his motors 
would likely be finally treated as scrap copper and iron. 
Mr. Steinmetz’s method of treating the induction motor 
problems is given below in his own words. 

It will be found on examination to be a method identical 
to that used in designing transformers. 

Vv and v, enter largely into the calculations ; quantities 
representing impedance. I may here state that a method of 
construction lately discovered wipes out these quantities, but 
It is too early to describe it yet, meanwhile all induction 
motors suffer from excessive impedance, the useful E.M.F. 
peing reduced to a much smaller quantity than the impressed 


STEINMETz’s THEORY OF THE INDUCTION Moror. 

In the following sketch of a theory of the induction motor, 
no further assumptions shall be made but Ohm’s law and the 
power equation : 

P = EOC. 
The theory will be general, that is, independent of the 


number of phases in field and in armature, &c., and shall 
include, and not neglect, the effect of hysteresis ; magnetising 
current, of self-induction or magnetic stray field, &c. 

The method of complex quantities shall be used, however, 
which I presume, can be considered now as universally known 
and understood, 

Capitals shall denote complex or vector quantities, small 
letters represent absolute values. 

Let, in an induction motor, 

Y = primary admittance, per circuit,* 

U = primary impedance,t 

U; = 7, — Jj s, = secondary impedance, 
where : 

k = slip, or ratio of secondary frequency to main fre- 

uency,t 

@ = ratio of secondary turns to primary turns (ratio of 
transformation). 

Since the reactive component of secondary impedance 
depends upon the slip, %, the two components of secondary 
impedance have been introduced : 

U, =n —jk sy, 
where : ; 

8, = 2 * N L, = secondary reactance at rest, or full fre- 

quency. 

Counting the time from the moment where the mutual 
magnetic flux, or useful magnetism (flux interlinked with 
both primary and secondary circuit) passes through zero, the 
magnetic flux is denoted by : 

M= jm. 

Thus the E.M.F. induced by this flux in the primary 
circuit is : 

E=-—8&% 


where ¢ is the “counter E.M.F. of the motor.” 
The E.M.F. induced in the secondary circuit is : 


E; =— ake, 
since the secondary circuit cuts the same flux, m, at the lower 
frequency, x N. 
Hence the secondary current is : 


E, _ ake 


= =- ——. 
. U; r—jks 


Hereto corresponds in the primary circuit the current : 

oi = —acy 
ake 

1 —jks, 

The primary exciting current is : 
Co = Ye. 

Hence the total primary current : 
c=O+¢); 


or, substituted : 
Primary Current : 


ek 
ae fees 


Je J ” 





* y = p + jo is the ratio of total exciting current, or current at no 
load or synchronism, to the E.M.F., p its power component, ¢ its 
reactive component. Thus: 

on hysteretic energy current 
E.M.F. : 
magnetising current 
E.M.F. 


———.__ total exciting current 
= 2 3 = ’ 
ce VP ee EMF. 





c= 








pando are calculated from dimensions and material of the motor, 
and determined experimentally by ammeter and wattmeter readings 
at no load. ; 

f u =r —js, where r = (equivalent) resistance,s = 2 rN L = 
reactance of primary circuit, the latter referring, however, to the 
magnetic flux of self-induction, or stray magnetism, only, that is the 
flux produced by the primary circuit and interlinked with the 
primary circuit only, but not with the secondary circuit. Thus s does 
not include the mutual inductance, or the useful magnetism, m. The 
same — to Uj}. 

r and s are calculated from the dimensions of the motor observed 
experimentally by ammeter and wattmeter readings at standstill with 
short-circuited armature. 

t & = 0 at synchronism, 

k = 1 at standstill, 
ks = frequency of armature current. 
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The E.M.F. consumed by the primary impedance is : 
B=cCU 


wikits2e \. 
im l ry —jks, 


Thus the total primary impressed E.M.F. is : 
Eo = EF -+ @Q; 


Primary Impressed E.M.F.: 
aku see 


The power transmitted into the secondary circuit is : 
EQ! = ¢ac. : 
The power wasted by the secondary current is : 
E,0, = keac, 
hence, the output, or the net power of the motor is : 
P=EC,!—£, (; 





or, substituted : 








or substituted : : 
__ &@k(l—k) 
= r—-jks ° 
and rationalised : 
Power: 
eak(l1—k)r, 
P= r+ se (3) 
The torque of the motor is : 
bp 
pee PO 


where 6 is a constant depending upon frequency, N, and 
number of poles, p : 
550 > ‘ 
b= 746 pn 8 Ibs. at 1 foot radius. 
Substituting p gives : 
Torque : 
beavkr, 
T= 24+ Bae (4) 


These four equations are the fundamental equations of the 
induction motor, giving-current, impressed E.M.F., power 
and torque as functions of the slip, %, and the counter 
E.M.F., e. 

Thus at constant impressed E.M.F., £), we eliminate e by 
equation (2), and get from equations (1), (3), (4) the current, 
power and torque, as functions of the slip, /, that is the 
speed, and eliminating again & by equation (1), equations 
(3) and (4) give power and torque as functions of the primary 
current, at constant jenpuemned WA F. In general, it is pre- 
ferable, however, to retain & and ¢ as parameters. 

The armature resistance, 7,, appears explicit in the equa- 
tions, so that the effect of a change of 7; can directly be seen 
from the equations, 


Substituting : 
a k=0, 
gives the condition of synchronous running, or of no load : 
c=eyY eee 
= FE, =e(l1+Uy), 
Pp = 0, 
T=0. 
Substituting: ~~ a 
k=1 


gives the conditions in starting, or at rest : 


vwetrse fT: 


| 1 —J8 J 
, at 
B= 6 {1 + vy 4+ ve} 
m—J% 
P=090 
> ban 
On ry? + 8? 
To 
dr, 0, 


gives the armature resistance, r,, which gives maximum 
starting torque. 
Substituting : 
k<0 


gives the conditions of running above synchronism : 

P<0 

T< 0; 
that is, the machine gives a backwards torque and consumes 
power, that is its primary circuit acts as electric generator. 
; k>1 
gives the conditions of backwards running : 

P< 0 

7 >; 
that is, the power is negative, the torque positive, that is now 
against the direction of rotation, and the machine consumes 
power, and its secondary circuit acts as electric generator. 


dp 


a7 
gives the maximum power, 
7 dT 

ak = 


gives the maximum torque of the motor. 

From the four fundamental equations the behaviour of the 
induction motor under all conditions of load, &c., can be 
calculated and plotted in curves. 

The values of equations (3) and (4) refer to one circuit 
only. Thus the total power (resp. torque) of the induction 
motor is = 3 P in a three-phase, = 2 P in a quarter-phase, 
and = P in a monocylic induction motor. 

Y=p +jo= 03 + 24, 
U=r—js = 03 —"1f, 
U=7, —jks, =r, — ‘08 ky, 
a.=1, 
110 volts between the lines, hence 
Ey = 63°5. 

No assumptions are made, whether it is a three-phase, 
single-phase, or any other induction motor. Nor is any 
assumption as to how the armature is wound. 





NOTE ON THE ELECTRO-CHEMICAL EQUI- 
VALENTS QUOTED IN DR. KEITH’S PAPER. 





By DESMOND G, FITZGERALD. 





Dr. Kerru’s electro-chemical data are no doubt accurate 
enough to be useful for practical purposes. It is not, there- 
fore, from a practical point of view that I would call them 
into question. But the monad gramme (or grain) equivalent 
of electricity, or—as the fin de siécle school of electricians 
would much prefer to put it—the electro-chemical equivalent 
of hydrogen, is a foundation datum of such importance that 
the practical worker as well as the theoretical investigator is 
usually anxious to have the latest and closest approximation 
to it recorded in his note-book. I mention the electro- 
chemical equivalent of hydrogen rather than that of silver, 
because, whilst the majority of chemists still take the atomic 
weight of the latter as 108, some of them, following the lead 
of Prof. Sir Henry Roscoe, take it as 107°66 ; whereas the 
atomic, and also the equivalent weight of hydrogen, as the 
youngest student is aware, is always taken as unity. 

Electro-chemical equivalents are usually expressed in 
grammes, or in milligrammes, per coulomb. ‘T'o convert 
grammes per coulomb into grains per coulomb the multiplier 
15°438 has sometimes been used ; but, as every owner of 
Dr. Everett’s ‘Units and Physical Constanta” is aware, 
Prof. W. H. Miller, in 1844, found that the “ kilogramme 
des archives” is equivalent to 15482°34874 grains, of which 
the standard (avoirdupois) pound contains 7,000. According 
to this determination the correct (approximate) multiplier 1s 
15°432—a value which is generally accepted. ; 

Multiplying the (coulomb) electro-chemical equivalent in 
grammes, or in grains, by 3,600 (the number of seconds in 
an hour) we obtain the ampére-hour equivalents of the metals 
and radicals set free, or entering into combination, in electro- 
lysis. These latter equivalents are much better adapted for 
use in practice than are the former. 








rate 
ere- 
hem 
lent 
jans 
lent 
that 
or is 
tion 
tro- 
ver, 
mic 
lead 

the 
. the 


in 
vert 
plier 
r of 
yare, 
nme 
hich 
ding 
er is 


it in 
is in 
etals 
tro- 
| for 





Vol. 36. - No, 906; Aprit 5, 1895.] 


THE ELECTRICAL REVIEW. 411 





Dr. Keith gives the electro-chemical equivalent of hydrogen, 
or the hydrogen coulomb, in terms of the grain, as 0°000162. 
According to this value the (monad) grain equivalent of elec- 
tricity would be 6172°8 coulombs, and the gramme equivalent 
95,259 coulombs. The gramme electro-chemical equivalent 
of silver would thus be 001129. The puzzling question is 
“where can Dr. Keith have obtained his foundation datum?” 


_No one, so far as I am aware, has ever given so high a value 


for the electro-chemical equivalent of. hydrogen, or, what is 
the same thing, so low a value for the equivalent of elec- 
tricity. Roughly, Dr. Keith’s hydrogen value is 1°5 per cent. 
higher than the old electro-chemical equivalent, 07 per 


‘cent. higher than that given by Mascart, and nearly 1 per 


cent. higher than that more recently given by Rayleigh. 
Possibly [ may myself have made a slip in some of my 
figures. I am, of course, open to correction, and, possibly, 
Dr. Keith, who states in his paper that he thinks “some 
electrical information relating to the matter (the extraction 
of gold) may be acceptable,” may have grounds for differing 
from the authoritics above-mentioned. 

For the convenience of the reader, in comparing the 
different values, I have arranged the latter in tabular form. 


| Electro-chemical equivalent of Ag 
Electro-chemical 

| equivalent of H. “ 

Atomic weight Atomic weight 
tuken as 10s. taken as 1076. 


Grammes. Grains. Grammes. Grains. Grammes. Grains. 
Taking the old value for | 
the (monad) gramme 
i 9000 abe OG.k. 000010352 0001597 -001117 017247 | 001114 017193 
units of quantity =| | 
96,600 coulombs = 26°8 
ampére hours. | 
Taking Prof. Mascart’s ) | | 
value for the above, -000010415 ‘00016072 ‘001126 -017358 | ‘001121 017303 
viz., 96,010 coulombs. } | 
Taking Lord Rayleigh’s ) | | 
recent value, viz., ed | 000010384 -00016024 °001121 017806 | 001118 -017253 
coulombs. | 
Dr. Keith’s values (95,25 


pons a 9} -000010497 000162 001134 017496", “001129 017428 


* By an arithmetical error, Dr. Keith makes this value 017343. 


REVIEWS. 


Street Railway Investments. By Evwarp E. Hains. 
Octavo, 102 pages. New York: The Street Railway 
Publishing Company. 

This is a reprint of a series of articles which appeared 
— the past year in the Street Railway Journal, of New 

ork, 

The preface states that the book has been written with the 
object of giving to the outsider some idea of the value of 
street railways as an investment. 

Mr. Higgins has had large experience in the financial side 
of street railways, has many sources of information open to 
him which are closed to others, and the opinions expressed 
by him are therefore of value. — 

The author has collected a very large quantity of statistics, 
which unfortunately are not very clearly compiled, and the 
conclusions drawn are therefore not always obvious. The 
data certainly demonstrate that street-railway securities in 
America are among the best paying investments, especially 
since the wholesale introduction of cable and electrical 
traction. 

The book is divided into 10 chapters, the first two of 
which are introductory. In the remaining eight, the 
statistics given are discussed, and conclusions drawn, as to 
the results attained and probable in cities and towns of vary- 
~~ 

r. Higgins says :—“ The general adoption of electricity 
and-the cable has invariably brought about a substantial in- 
crease in gross receipts, and almost invariably an even greater 
proportional increase in net.” 

Mr. Higgins first considers small roads, mostly owned by 


‘local capital. He does not consider these a very safe invest- 


ment, as “ A single accident to life may result in successful 
damage suits, entirely wiping out a year’s net earnings.” 

In towns of 50,000 inhabitants, or more, the success of 
street railways seems assured. The author shows that the 


average receipts per capita (of the total population) is $0.75. 
This, on a road of from 12 to 18 miles in length, with a 
capital investment which does not often exceed $10 per 
capita, means a return of 74 per cent. on capital liabilities. 
The net return, however, often reaches, and even exceeds, 
$1 per capita, or over 10 per cent. profit on invested 
capital. 

Mr. Higgins says :—‘ There would be a true advantage in 
organising a company for the purchase of the entire bond 
and stock issues of a number of small roads after careful 
expert examination of each property, and for the exercise of 
a sharp supervision over their management. The bond 
issues placed in trast would serve as a security for the issue 


- by the investment company of collateral trust bonds at low 


rates of interest.” 

Financial enterprise in this direction is well known in 
America, and has been very largely successful. There would 
seem to be no good reason why a similar line of procedure 
should not prove equally advantageous in England. 

On the Continent a similar idea has been carried out by 
German banking houses on a considerable scale. 

If we profit by the experience gained in America and 
employ at the first approved types of electric apparatus, it 
would seem that English lines must be paying concerns from 
the very beginning. Mr. Higgins considers it conclusively 
demonstrated that electric roads, “ if equipped with the best 
apparatus and material, can be operated at from 60 to 65 
per cent. of the passenger income.” 

While it is undoubtedly true that for the very heaviest 
city passenger traffic, the cable is the better system of trac- 
tion, most careful study should be made before coming to 
any decision. It has often been the case in America that, 


: after an expensive cable road has been laid down, it has had 


to be taken out and replaced by electricity. Mr. Higgins 
mentions a case in point in a given city :— 

“In years gone by, local capitalists conceived the idea that 
a cable system in this city would bea profitable investment.” 
This road was built and operated with disastrous financial 
results. He then goes on to say :— 

“In the hope of repairing some of the previous losses, 
new capital was obtained for the electrical equipment of the 
cable, as well as of the horse lines . . . . The system 
is earning over $7 per capita gross . . . . is operating 
at 11 cents per car mile, and 64 per cent. of the passenger 
income, and its net earnings are equivalent to a return of 
4°3 per cent. on the accumulated liabilities of $88,000 per 
mile of track.” 

With good management even comparatively ancient appa- 
ratus has given very satisfactory results, as instanced by a 
road whose “ net income in 1892 was equivalent to over 13 
per cent. on capital liabilities exceeding *50,000 per mile, 
and both gross and net income were materially increased in 
1893.” 

Mr. Higgins being professionally an expert in tramway 
values, has no connection or interest in any electrical enter- 
prise. The following statement he makes is therefore 
valuable :— 

“It is worthy of note that, on certain through lines in 
this city, electric and cable roads parallel each other about 
two blocks apart, and the electric lines are so much more 
popular than the cable, that there is serious thought of con- 
verting the latter to electricity.” A little further on we 
read :— 

“ Existing cable lines will continue in use on streets where 
the density of the traffic is very great; but it is possible that 
little or no additional cable mileage will be built, on account 
of the large initial cost of construction as compared with 
that of the electric system.” Although the ratio 
of operating expenses to receipts is higher in the case of elec- 
tric than in that of cable railways, Mr. Higgins states that 
this is owing “ not so much to a lower cost of operation per 
car mile, as to a larger passenger income per car mile.” 

This results from the fact that cable railways are only 
employed where there is exceedingly heavy traffic. 

Apropos of the value of street railway shares, Mr. Higgins 
says:— “The great street railway industry has emerged 
from its comparative obscurity, and will henceforth rank 
second only to steam railroads in the money market 
Competition is much less a menace to consolidated street 
railway properties serving single municipalities than is the 
case with even widely ramified steam railroads.” 
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This book covers new and interesting ground, and should 
be read by all those financially interested in tramways and 
their development. It is a pity that the author has not 
added a final chapter, giving a complete and concise résumé 
of the results obtained, and of the deductions drawn in the 
preceding chapters. Such a chapter would have been a 
fitting conclusion to a most valuable and carefully prepared 
contribution to our present knowledge of the financial standing 
of mechanical traction, and would have forcibly pointed the 
moral. 





Popular Engineering. By F. Dyg. London: E, & F.N. 

Spon, 1895. 

This book is stated as specially written for those about to 
enter the engineering profession and the scientific amateur, 
and in pursuit of this end various engineering journals, and, 
to a very large extent, Spon’s “ Dictionary of Engineering,” 
have been drawn on for matter and information, while trade 
catalogues have also contributed their share. It follows that 
the illustrations are of very varying quality, while the de- 
scriptions are decidedly of the popular variety. Technical 
men could scarcely find value in it, but doubtless a large 
class will read the book with interest, as it deals with sub- 
jects so far outside their ken, and yet of interest ; but the 
embryo engineer will perhaps welcome the very full par- 
ticulars in the opening chapters of the various engineering 
schools in London and the country, while we should recom- 
mend the chapter on perpetual motion to a few gentlemen 
who get up engineering prospcctuses, and have forgotten, if 
ever they knew, that you cannot get something from nothing, 
whether it be town refuse or any other article. Electricity 
has been made the victim of much popular literature, and 
we are often tempted to cry, save us from our—would be— 
friends. The popularising of engineering seems to us to 
have had very little good effect, if we are to judge by the way 
in which rotten companies are floated into being among a 
public who, with their little popular knowledge, swallow 
wholesale the most ridiculous and contemptible claims and 
statements, on the face of them absurd; and we can scarcely 
give a cordial welcome to a popular work on engineering. 
So far, however, as such a work is commendable, we should 
say this is, for it is well illustrated, and, so far as they go, 
the descriptions of processes and machines are correct. . 





THE ARGON MYTH. 





By J. ALFRED WANKLYN. 





Wirt the papers read to the Royal Society on January 31st 
before us, and with further information supplied by the 
Chemical News of March 29th, we are now in a position to 
arrive at a clear idea on the subject of argon. 

The argon of January 31st, which may appropriately be 
termed the “Rayleigh argon” (which was described as 
amounting to 1 cent. of the nitrogen of the atmosphere, 
and as being absolutely incapable of exhibiting chemical 
action of any kind), is an absolutely mythical being. The 
gaseous residue, which Rayleigh obtained by resorting to his 
own modification of the Cavendish experiment, consists, in 
great part, of nitrous oxide, which escapes solution in water 
in consequence of the altered conditions under which Ray- 
leigh operated. 

he Ramsay argon (which amounts to only about .’,th of 
1 per cent. of the nitrogen) is something quite different. 
Either it is a nitrogenous substance having such a formula 
as H N,, or it is a new element, bearing the same relation to 
nitrogen which coesium and rubidium bear to potassium. 
The volatile alkali which Berthelot has obtained from 
Ramsay’s argon must be either an ammonia of common 
nitrogen, or an ammonia of a new nitrogen, which is related 
to the old nitrogen in the same way as coesium and rubidium 
are related to the old potassium. Experiment will soon settle 
which is the true view. 

March 31st, 1895. 


ON THE DISELECTRIFICATION OF AIR.* 





Br LORD KELVIN, P.R.S.,. MAGNUS MACLEAN, M.A., F.R.S.E., 
anp ALEXANDER GALT, B.Sc., F.B.5.E. 





Szction 1. The experiment described in Section 14 of our paper on 
the “Electrification of Air and other Gases by bubbling through 
Water and other Liquids”} (Roy. Soc. Proc., February 21st, 1895), 
proves that air, electrified negatively by bubbling through water and 
caused to through a metallic wire gauze strainer, gives up some, 
but a not large proportion, of its electricity to the metal. We have 
now made a fresh experimental arrangement for the purpose of in- 
vestigating diselectrification of air which has been electrified, whether 
positively or negatively, by other means than bubbling through water: 
with oo represented in figs. 1 and 2, which is simplified from 
that of our former paper by the omission of the apparatus for electri- 
fication by bubbling, and for collecting large quantities of electrified 
air. 

Section 2. In fig. 1,4 B represent the two terminals of a Voss 
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Fia. 1. 


electric machine connected, one of them to a metal can co’ (a small 
biscuit canister of tinned iron), and the other to a fine needle, of 
which the point, 7, is in the centre of the can. The wire making 
the connection to the needle passes through the centre of a hole in the 
side of the can, stopped by a paraffin plug. Air is blown from bellows 
through a pipe, B, near the bottom of the can, and allowed to escape 
from near the top through an electric filter, Fr, called the tested filter, 
from which it passes through a long block-tin pipe, GG, about 3 
metres long and 1 cm. internal diameter, and thence through a short 
tunnel in a block of paraffin, K. From this, lastly, it passes through 
a second electric filter, 8, into the open air. This second filter, which 
we sometimes call the testing filter, sometimes the electric receiver, is 
kept in metallic connection with the insulated terminal, 1, of a quad- 
rant electrometer, Q. The metal can and the block-tin pipe are me- 
tallically connected to the outer case and uninsulated terminal, 1, of 
the quadrant electrometer. 





Section 3. The testing filter or electric receiver consists of twelve 
discs of brass-wire cloth fixed across the mouth of a short metal pipe 





Twenty-five wires to the centimetre. Diameter of each wire is 0-16 mm. 
Hence each aperture is 0°24 mm. square. 


Fia. 3. 


supported on the end of the paraffin tunnel in the manner repre- 
pt in fig. 2. One of eleven similar discs and an outermost 


disc with projecting lugs are shown in fig. 3. The eleven 





® Royal Society. Received March 14th, 1895. 
+ See Execratcan Ruview for March 15th and 22nd. 
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little circular discs of wire-cloth are held in position by bending over 
them the four lugs belonging to the outermost disc, and all are kept 
compactly together by a short piece of India-rubber tube stretched 
over them outside as shown in fig. 2. 

Section 4. We commenced with a few experiments to test the 
efficiency of the testing filter, zn, with no tested filter at r, and 
merely continuous block-tin pipe, F @ G, from the can to the paraffin 
tunnel. First, working the bellows with no electrification of the 
needle point, we found no sensible electric effect on the electro- 
meter, which proved that, whether from natural electrification of the 
air of the laboratory, or by the action of the bellows, or by the 
passage of the air through the long metal pipe, no electrification sen- 
sible to our test was produced. After that we kept the needle point, 
n, electrified, either positively or negatively, for five or six minutes 
at a time by turning the little Voss machine, and we found large 
effects rising to about 34 volts in five minutes, positive or negative, 
according as m was positive or negative. 


Section 5. The apparatus is now ready to test the efficacy of filters _ 


or other appliances of different kinds placed at F for the purpose of 
diselectrifying air which has been electrified, whether positively or 
negatively, by the electrified needle point n. We began with a filter 
of 12 wire-gauze discs, placed at F and kept in metallic connection 
with the tin pipe outside. This nearly halved the electricity shown 
by the electrometer. We then tried 24, 48, 72, 96,120 wire-gauze 
discs, successively, placed in groups of 24, and separated from ono 
another by short lengths of 2 cm. of lead tube, in the line of the flow 
of the air between F and a (fig. 1), all kept in metallic connection 
with the block-tin pipe and the outer case of the electrometer. We 
were surprised with the smallness of the additions to the diselectri- 
fying efficiency of the 12 strainers first tried; for example, the filter 
of 120 wire gauzes only reduced the electrical indication to a little 
less than one-half of what it was with the 12 which we first tried. 

We found that cotton-wool between the spaces in the groups of 24 
wire gauzes largely increased the diselectrifying effect. Thus, with 
72 wire gauzes and cotton-wool we succeeded in reducing the elec- 
trical effect to about one-twelfth of what it was with only a filter of 
12 wire gauzes; but hitherto we have not succeeded in rendering 
imperceptibly small the electricity yielded by the outflowing air to 
the testing filter R in our method of observation. 

Section 6. We intend trying various methods of obtaining more and 
more nearly complete diselectrification of the electrified air flowing out 


¢ — 
Execrricrry at Rest, or Electrification or Charge. 


Static Electricity, or Electro- « Discharge. 
statics. Dielectric Capacity. 


Electromotive Force. 


ELECTRICITY IN VIBRATION or 
| Raptation, or Light. 





of the can at F; and this for air electrified otherwise than by the needle 
point, as shown in the diagram: for instance, by an electrified flame 
in place of the needle point; or again by bubbling through water or 
other liquids. Meantime, the mere fact thst the electricity, whether 
positive or negative, given to air by an electrified needle point, can 
be conveyed through 3. or 4 metres of small metal tube (1 cm. 
diameter), and shown on a quadrant electrometer by a receiving 
filter, is not without interest. We may add now that, with the 
receiving filter removed and merely a fine platinum wire put in the 
mouth of the paraffin tunnel, we have found that enough of elec- 
tricity is taken from the outflowing air to be amply shown by the 
quadrant electrometer; which renders even more surprising the fact 
that the diselectrifying power of 120 strainers of fine wire-gauze 
should be so small as we have found it. 


THE SCIENCE OF ELECTRICITY: ITS 
DIVISIONS AND SUBDIVISIONS. 


By W. PERREN MAYCOCK, M.1LE.E. 


THE jpulliplictty of terms used to denote the same and different 
divisions of the science of electricity would seem to necessitate some 
judicious selection and arrangement. It occurred to me that these 
terms might be arranged in the form of a chart, showing approxi- 
mately the connection between the various divisions and subdivisions. 

The simple molecular theory of magnetism, which assumes the 
permanent magnetic polarity of the molecules of matter without 
accounting for that polarity, is of the greatest value in elementarily 
explaining the magnetic bebaviour of bodies; though it does not 


Chemico—, 
Thermo—. 
Magneto—, or Induced—. or Electro-Magnetic Induction, 


c Exectricity 1x Locomotion, Pyro—. 
= or Current Electricity, or Piezo, 
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fit in at all well with the engineer’s view of the matter, according to 
which all bodies, both paramagnetic and diamagnetic (to use some- 
what unsatisfactory terms), are looked upon as conductors of magnetic 
lines of force, air being taken as having unit magnetic conductance 
(or permeability). 

From a theoretical point of view, this simple molecular theory is 
imperfect, as the assumed permanent polarity of the molecules is 
unaccounted for. Ampére’s theory is a step in the possibly right 
direction, though it is harder to think of currents of electricity con- 
stantly circulating round the molecules, or rather atoms (like tiny 
electro-magnets), than it is to imagine the molecules (or atoms) as 
being small permanent magnets; using the two terms in their 
ordinary sense. We can look upon a steel magnet for instance, and 
think that at some past time energy was expended in conferring 
magnetic polarity on its molecules or atoms; but if we accept Ampére’s 
theory, how are we to account for the constant expenditure of energy 
apparently necessary to keep those atomic currents circulating ? 

According to Dr. Oliver Lodge, as we already assume that atoms 
are infinitely elastic, we may also assume that they are infinitely con- 
ducting—that they offer no resistance; and that consequently a 
current having once been set circulating inside an atom, will keep 
flowing forever. How these currents originated is at present unex- 
plainable, just as is the assumed infinite elasticity of atoms, or their 
other accredited properties. 

Accepting this theory, we see that magnetism is merely electricity 
in rotation; consequently the whole science of the subject is better 
designated by the single term electricity, than by the usually employed 
dual name electricity and magnetism, which tends to convey an idea 
of two distinct sets of phenomena. 

I have not credited the simple molecular theory either to Weber, or 
Hughes, or Ewing; as although they advanced theories as to the 
behaviour of the magnetised molecules when placed in a magnetic 
field, it is not clear whether either assumed their permanent polarity 
only, without fully accepting the existence of Ampere’s currents. 

Such terms as “voltaic electricity,” “frictional electricity,” 
“ thermo-electricity,” &c., should never be used; they are ill-chosen, 
and convey the idea that there are different kinds of electricity. 
“Thermo-electromotive force,” is, I would suggest, a good substitute 
for the term “ thermo-electricity.” The same with “ pyro-electricity,” 
“ piezo-electricity,” and the like. “Thermo-battery” is better than 
“thermo-pile,” and so on, 


Influence, or Electrostatic Induction 


Induction. 


Inductance, or Self- 
Mutual Induction. 


or Current Induction. 


Permanent Magnetism. , : 
Execrriciry 1x Roratioy, or } Electro-Magnetism, or Electro-Magnetics. } Magnetic Induction. 
Magnetism. Diamagnetism. 
Terrestrial Magnetism. 


The above chart is doubtless imperfect in many respects, but it will 
serve to illustrate the convenience of such an arrangement, which 
could afterwards be perfected. 





ELECTRICITY IN FACTORIES AND 
WORKSHOPS. 





Somz important installations recently carried out in this country and 
on the Continent afford excellent illustrations of the varied uses to 
which electricity can be successfully and economically put in mills, 
workshops, factories, and similar establishments, more especially 
where large quantities of machinery require to be driven. At the ex- 
tensive ribbon and silk manufactories of Messrs. James Forrest and 
Co., at St. Etienne, is one of the more interesting of recent electric 
driving installations carried out in France. The factories, which 
employ 500 people, contain 100 looms for weaving special articles, 
quadruple and sextuple plushes and ribbons, all of which are driven 
by electric motors. The spinning-room machinery is likewise all 
driven electrically, as are also the winding machines for raw silk. It 
required a certain amount of confidence on the part of the owners of 
these factories to embark upon so extensive a scheme, and it was only 
after considerable hesitation, and weighing carefully and compara- 
tively the various points for and against, that electricity was selected 
as the motive power for driving the many machines. The question of 
efficiency, loss incurred in transmission, and picturesque appearance, 
all told in favour of electricity when compared with the out-of-date 
system of overhead shaftings, pulleys, &c., which absorb so much 
power, and also in so many factories present an appearance of imex- 
tricable confusion. 
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In arranging the machinery, great care was exercised to ensure 


each machine being placed in the most convenient and suitable posi- - 


tion. _ Electricity was also decided upon for lighting purposes, and it 
was considered advisable to use the light dynamos for driving the 
motors, the expense of whose installation would not be very much in 
excess of what a system of shafting would amount to when used for 
operating shops at some distanc+ from the source of power. 

L’Electricien recently published an illustrated description of the 
works, from which we abstract the following details of the installation: 

Messrs. Forrest & Co., after having carefully investigated all the 
advantages which the adoption of electricity seemed to show, decided 
to. instal such a system. The electrical installation includes two 
tubular boilers, which furnish steam not only to the engine, but also 
to the general system of heating the shops, offices, and storehouses. 
The engine is of the single-cylinder horizontal condensing type, with 
a variable cut-off controlled by the governor, and developing about 
120 H.P. The steam valve is operated by an eccentric rod, and the 
point of the attachment of the rod to the cut-off valve is movable on 
a hook, and can be set by hand or by the action of the governor. 
This engine drives the dynamos directly by means of a belt; these 
latter are located. symmetrically, relative to the driving pulley. 
The two dynamos used are of the Sautter-Harlé type, having a capa- 
city of 42,000 watts at 70 volts, while making 600 revolutions per 
minute. A single pulley set between double bearings drives them by 
means of a Raffard clutch. These two dynamos are wired so that 
they may be used either for motive power orforlighting. Either one 
can be cut out by means of clutches. A large switchboard, about 
13 feet square, contains the usual supply of electrical measuring in- 
struments and switches. Four sets of insulated cables run out from 
the dynamos, having a section of 4 square inch. They pass under- 
ground into insulated passages, and come out on each side of the 
switchboard, and are connected with four large special bars, with the 
interposition of a bipolar cut-out, and from that point the two nega- 
tive cables are connected together and are divided into six cables of 
proper size to serve as return conductors for different services of 
power and light, being run along the left side of the shop. The posi- 
tive conductors at each dynamo unite in two circular concentric 
blocks of bronze; 14 small intermediate blocks are put in connection 
with them by means of binding screws, with a positive side of one or 
the other of the dynamos. The blocks are starting points for 14 lines 
of independent circuits which traverse the switchboard. All these 
lines run along the right side of the shop. Such an arrangement does 
away entirely with all risks of short circuits between cables, which 
for a greater portion of their course are of naked copper attached to 

rcelain insulators, which facilitate the attachment of the circuits. 

he branches are made at right angles. All the ramifications are 
made by means of carefully-insulated conductors. Two voltmeters 
and ampéremeters are in constant service on the switchboard. The 
regulation is controlled by the two rheostats mounted on marble, as 
are all the commutators, interrupters, and cut-outs. 

A battery of 36 elements of Tudor accumulators, with a capacity 
of 200 ampére-hours, feeds the lamps in the office and storehouse 
when the engines are stopped; 50 arc lamps of 6 ampéres each light 
the storehouse, the vestibule, the workrooms and the machine shops; 
about 350 incandescence lamps are used for lighting the offices and 
shop, where each machine is provided with two lamps. After re- 
peated experiments, electric motors gf the Olivet-Dessauls system 
were adopted. The management have shown that they have an effici- 
ency of not less than 55 per cent. for the 25-kilogrammetre (180 foot- 
pounds) machines. The speeds do not vary more than 10 per cent., 
which is a comparatively insignificant matter. Sixty motors of the 
25-kilogrammetre type are placed at the foot of the ribbon and 
velvet looms, and drive them by means of leather cords running 
on a double intermediate pulley fixed on one side above the 
motor; thence the power is directly transmitted to the loom itself. 
These motors consume, according to the load, from 24 to 5 ampéres, 
and their speed varies from 1,400 to 1,500 revolutions per minute. 
Forty 75-kilogrammetre motors, located in the weaving room, drive 
the looms by means of pulleys. The loose pulley, which per- 
mits the motor to -continue running. when -the looms stop, con- 
sumes only one-fourth of the current which is absorbed by the 
full load. In aword, they require an output of from 5 to 10 ampéres 
while running at.a. normal speed of from 800 to 900 revolutions per 
minute; when running empty they make 1,000 turns, consuming 24 
amperes, the current being only cut out for long stoppages. 

Five motors, with a horse-power_of 1 to 8, control, by means of 
light methods of transmission, the weaving rooms, mechanical warp- 
ing, cutting and glossing the silk throwing and the spindles. Two 
very small motors, of from 10 to 25 kilogrammetres capacity, operate 
the printing presses, and cut off the lengths rolled upon the spools. 

Our contemporary considers that this is perhaps the most extensive 
application of individual driving of weaving machines for high-class 
fabrics that there is in the world, and it marks an interesting advance 
in the application of electricity as a motive power from a purely 
mechanical standpoint. 

Portable electric hand lamps are being used more of late in factories, 
but there is hardly likely to be any great advancing strides in this 
direction yet awhile, on account of their prohibitive cost. 








PROCEEDINGS OF SOCIETIES. 


Institution of Electrical Engineers. 
Discussion on “THe ELEctRonysis or Goxp.” 
Mg. Vavrin said he had listened with the greatest possible interest 
to the paper, but he was afraid he would have to cross swords with 
Mr. Keith. The author was very unkind to other inventors, for in 








several places in his paper, he referred to them as having no knowledge 
of electrical or chemical facts, so it must be taken that Mr. Keith 
himself posed as a high authority on the subject.. The paper, besides 
dealing with Mr. Keith’s processes, contained a description’ of other 
processes well-known to most of them, and they were given a lot of 
details of well accepted chemical facts which, perhaps, it was refresh- 
ing to have repeated now and again. Then they came to a statement 
which he questioned very much. The authersaid, “I have discovered 
that mercury is electro-negative to gold in a solution of cyanide of 
potassium.” If he had built up his process upon that “ discovery,” 
he (the speaker) was very sorry to have to say that Dr. Gore pub- 
lished in the Proceedings of the Royal Society, 1879, the result of 
some investigations on the subject, and pointed out that mercury was 
negative to gold in solutions of potassium cyanide. In 1879 Mr. 
Skey in a most interesting paper published in New Zealand referred 
to the application of cyanide of potassium as a means of assisting 
in the amalgamation of gold, in association with iron pyrites, and 
pointed out that gold was so electro-positive to mercury that it was 
dangerous to allow mercury with gold and silver in it in the form of 
amalgam to remain in contact with a solution of cyanide of potassium, 
for the gold and silver were dissolved and the mercury was not. 
Again, Mr. Aarons in a paper published, he believed, in 1839, in the 
Engineering and Mining Journal of New York, suggested as a means 
of improving the percentage of gold recovered, as an amalgam when 
treating ores and concentrates, that cyanide of mercury dissolved in 
cyanide of potassium should be used. Acting upon this and other 
information, he had found that the very process described here of 
an attempt to dissolve gold and silver from ores by a solution of 
cyanide and mercury in cyanide of potassium, had been used in a 
mine in Hungary for the last two years; but in practice it had been 
found that whenever the gold grain had any perceptible size, the very 
fact of which the author had made so much (the property of gold to 
precipitate mercury on its surface), actually retarded any further 
action of the cyanide of potassium. Experiments were then made 
with the same ore with potassium cyanide without the mercuric 
cyanide, and the results were in favour of cyanide of potassium 
cyavide alone. He mentioned this be cause he thought that Mr. Keith 
had overlooked these facts, or he would not lay claim to have made this 
discovery. The paper was absolutely devoid of any data of what Mr. 
Keith had obtained. He would like to know what was the result of 
passing, say, 10 tons of his solution, containing 2 dwts. of gold per ton 
of solution obtained by leaching a suitable ore through the apparatus 
described by the author; what amount of gold was‘contained in the 
solution when it entered the vats and what when it left them; 
what proportion of the available cyanide of potassium there was 
on entering and leaving; and if the author had ever precipitated 
3 ozs. of gold on an amalgam copper plate of the size described by 
electrolytic precess, and if, after doing so he had ever attempted to 
take it off in any other way than by scraping itup. It had been said 
that the plate, when used as proposed by other inventors, became dry, 
and that as he throws mercury down simultaneously with the gold 
they are kept wet. Surely each time the solution passed through 
the depositing vat the mercury contained therein woul be deposited 
with the gold, and be removed from the solution which he proposed 
to pass through the ore a second and third time. That being the 
case, it would be necessary to add cyanide of mercury each 
time the solution was pumped on the ore. He was getting 
horribly practical, and if he could obtain results in a simple 
way he should want to obtain much better results by the more 
complicated methods, or obtain them at a greatly reduced cost. 
Of all the methods suggested there was not one, he thought, better 
than the method now in practice of simply using zinc. Now, the 
second washings from the cyanide processes were much weaker than 
for the first solutions spoken of that went through the vats. The 
suggestion was that much weaker solutions might be used. He begged 
most respectfully to differ. He had seen gold solutions containing 
1 dwt. to the ton passed through zinc, and, when properly handled, 
less than 4 dwt. when it passed through. He did not think any 
other process could touch that. He should like Dr. Keith to tell 
them what these 24 inch porous cells were, where he got them 
from, and how long they were going to stand up; what happened 
by the diffusion of sulphate of ammonium through the cyanide of 
potassium; was not cyanide of ammonia formed? He wanted 
to know the analysis of the solution, and the difference in 
the solution when it passed out. He wanted to know if the author 
could give them any data to substantiate the statement: “The 
solvent. may be very strongly alkaline without detracting from its 
desirable solvent action, but, rather, adding to its efficiency.” Surely 
if there were any excess of free alkali at all there would be a great risk 
of forming alkaline sulphides. ‘These alkaline sulphides would im- 
mediately prevent any -furtber action on the gold or silver. In 
the author’s case he had alkaline sulphide in the presence of 
cyanide of mercury, and what happened, he took it, was that the mer- 
cury was left behind in the form of sulphide. He was speaking of 
this with the best possible feeling, but the author had been finding 
fault with: other people without giving one iota of information by 
which they could compare the process now brought before them with 
others that had gone before. Personally he should be delighted to 
get away from the zinc precipitation, but he wanted very much more 
information than had been laid before them. He wished Dr. 
Keith had simply given them some results of his own work. 

Dr. RipEat said some phrases used by the author in the earlier 
part of his paper were rather curious. In the second paragraph he 
spoke of the “size of an atom,” which was a curious phrase fora 
chemist to sce in a paper; and later on he used the term “ coulomb 
of current”—surely coulomb of quantity would be a better phrase ; 
and the term “ hydrogen-coulomb” was quite a novelty also. The 
author referred to the lists in the text-books; but he thought they 
usually found that these series were mentioned only in connection 
with given liquids, or if no liquids were mentioned, the series referred 
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to the metals in air, therefore the criticism in that regard required 
amending. It seemed to him that the essential novelty of Mr. Keith,s 
process consisted in the introduction of this mercuric cyanide into 
the solution, and Mr. Vautin’s criticism was important in that con- 
nection. Still, at the same time, looking at it from the theoretical 
point of view, one would think that the addition of mercuric cyanide 
to a solution would facilitate the solvent action of cyanide of potas- 
sium on the gold. Then with regard to the recovery of gold from 
such a solution, in the process described it would seem that, theoreti- 
cally at any rate, no extraneous source of energy would be required; 
the zinc plate could be connected up with the amalgamated copper, 
and the zinc anode being in the porous pot, would in itself be sufli- 
cient to ensure the deposition of the gold on the mercurised copper. 
With regard to the removal of the zinc from the gold solution which 
the porous pot effected, Becquerel described in his classical book on 
electro-chemistry, much which one saw in these modern ideas ina 
crude form, but still there in the germ. He described a very similar 
experiment indeed for attacking small quantities of gold, and went 
on to say that the process was one which could be used for the 
recovery of gold from the solution. His experiment must have been 
made before the time of porous pots, 50 years ago, as instead of using 
porous pots he used a funnel of wet clay tied on with linen to 
form his diaphragm. The gold solution was on one side of the dia- 
phragm, and then within the porous pot was a solution of sodium 
chloride in which the zinc was placed, and he used for the deposition 
of gold either a plate of platinum or mercurised copper, so that in 
that experiment they ———- had the same conditions as obtained 
in the process described bythe author. Mr. Keith also mentioned that 
he had tried carbon instead of plates of zinc in the earlier working out 
of his process, and —_— that carbon in contact with gold in cyanide 
solutions facilitated the solvent action of the cyanide upon the gold. 
Although carbon was electro-negative to gold and might act 
voltaically, it seemed to him if you used porous carbon—and he 
mentioned in the paper that fine charcoal was better than large— 
the oxygen absorbed in the carbon would aid the solvent 
power of the cyanide solution, and that that action must contribute 
to the good results obtained by the use of carbon. This was a very 
ingenious contrivance, but, of course, “the proof of the pudding was 
in the eating,” and they would have liked to hear some of the actual 
results obtained in working the process on a commercial scale. 

Mr. J. SWINBURNE said a comparatively small portion of this paper 
touched them as electricians. He thought it really came to be a com- 
parison between using zinc shavings in gold recovery and using some 
electrolytic means. They ought to consider first the advantages and 
disadvantages of zinc shavings. The advantage was obvious—it was 
very simple. You just had the zinc shavings and let the liquid 
percolate through them. The disadvantages were: first, the cost of 
the zinc; and, second, that a great deal more was used than ought to 
be used theoretically. Hesupposed that was due really tothe oxygen 
getting into the solution and acting on the zinc. He had little doubt 
that the zinc would not be consumed if closed in from the air, just as 
gold was not taken up by the cyanide, and that if they covered 
the vessels containing the zinc and solution the cost of the 
zinc might be reduced. Turning to electrolysis, the first thing one 
noticed was the extraordinary data, or want of data, given. He did 
not want to insult anybody, but he really thougkt people working so 
loosely as that were notin the least likely to give either zine or 
electrolysis a fair chance, and while they succeeded in a way, he did 
not doubt that their success was due to their mistakes and not to any 
rational way of tackling the subject. If they thought first of the 
zinc, leaving out the question of the zinc being eaten by the cyanide, 
apart from the deposition of gold, it was simply a change of zinc for 
gold in the cyanide of potassium. If they wanted a good electrolytic 
process it ought todo just the same, but instead of that they founda 
good deal of the zinc eaten up—in the case of electrolysis the zinc anode 
must be eaten—the anode might be eaten without air, because the 
electrolysis provided the oxidation. Therefore, they had to meet at 
once the difficulty of having an anode. If they had an iron anode 
that was of course eaten, and he supposed the cyanide was eaten ap 
at the same rate as the anode; therefore, there was a great waste of 
cyanide there. If they used carbon, carbon was eaten up to some 
extent, but to nothing like the same extent; carbon was corroded, 
but at a comparatively small rate. He did not think it was a 
mechanical corrosion, as Mr. Keith seemed to think, because the 
results had been analysed, and the soft mess that came off con- 
tained oxygen and carbon. Mr. Mordey and others had made 
re ap on that point. Therefore, if they used carbon they got 
rid of all iron, and they had a small waste of carbon instead, and it 
depended upon the relative cost. There was probably less consump- 
tion of cyanide, which tended to be converted into cyanate; he did 
not think zine would reduce the cyanide to cyanate, but if so, there 
was a waste of cyanide in that case too. If they were going to have 
such a complicated arrangement as a porous pot and zinc anode that 
was going to be dissolved in ammonium salts and a dynamo to make 
the whole thing practicable, it was surely better to come back to 
timple zinc shavings without all the complications. And after 
all, the zine shavings would do all that could be done by 
electrolysis. It did not seem to him, therefore, at first sight, 
that electrolysis was going to do much good in the recovery 
of gold. Of course, as an electrician, he was keen that elec- 
trolysis should have as extended a use as possible, but he must 
confess that this was one case where electrolysis was not very 
Important. Mr. Keith made a good deal of the power given to the 
vat by using up zinc, and so on, but surely that was a small matter. 
They must consider the relative importance of things; it was of no 
use considering the saving of a quarter or half a volt when they were 
dealing with 10 volts. They were really setting up a zinc primary 
battery in a country where, he imagined, zinc was not quite so cheap 
as in England. 

Mr. Desmonp FirzGeratp said he wished to offer a few observa- 


tions from the point of view of the student and the inventor. One 
of the several reasons for thankfulness to Mr. Keith for his paper was 
that he had attacked very vigorously the idea which had been very 
prevalent amongst both students and inventors, that cyanate of potas- 
sium was the active agent in the solution of gold. It had been 
pointed out that evening that K Cy O was quite ineffective in dis- 
solving gold. The voltaic relations of the metals in cyanide of potas- 
sium were so different from those in ordinary solutions that very 
many of the younger members present would be interested in having 
the electro-chemical order of the metals in these solutions and also 
the usual potential differences obtained. He would just refer to the 
fact that Dr. Gore had given this order of the metals in very weak 
cyanide solutions, solutions containing *139 per cent. of the K Cy. 
The order, beginning from the positive end, was magnesium, zinc, 
aluminium, copper, tin, lead, then came gold, then silver, though 
the exact position of silver was a little questionable, then antimony, 
then nickel, then mercury, iron, platinum and copper. 

The PresipEnt requested that Mr. FitzGerald would communicate 
his further remarks in writing, as the hour was getting late. 

Mr. Picarp wished to say a word or two in defence of Rae’s 
specification. He was sorry to see one of the earliest pioneers run 
down in this way on the score of ignorance because he did not 
possess so much knowledge as was possessed now. As to the remark 
as to the impracticability of causing the particles of gold to remain 
long enough in contact with the anode to be acted on electrolytically, 
he did not consider that it was absolutely essential that the particles 
in the ore should at any time come into contact with the anode, and 
he considered the electricity would be of value though the particle 
of gold never touches the anode. It had been successfully proved 
that if a particle of gold be placed between the two poles in a cyanide 
solution, then that side of it which is nearest to the positive pole 
would be negative and the other side positive, and so on for any 
number of particles. The positive side would naturally dissolve and 
there would be a tendency to deposit gold on the negative side, but 
in the weak solutions employed the solvent action is greater than 
the depositing action, so that the particles gradually go into solution 
aided by the current. About chloride of gold, he did not think 
anybody would look at an electrolytic method when they had such 
excellent results with ferrous sulphate, sulphuretted hydrogen, &c., 
and last and best of all sub-sulphide of copper. He should like a little 
information on the subject of cyanate. He believed it was a solvent 
of gold, though not so good a one as cyanide of potassium. He agreed 
with much of Mr. Vautin’s criticism, and he thought the term cyani- 
cide was used wrongfully. If Mr. Keith was acquainted with the 
researches of Mr. Sulman on the action of bromine, he did not think 
he would have called bromine a cyanicide. 

The PresipEnt said he was very loath to close such an interesting 
discussion. He thought they were to be congratulated on having 
this subject brought before him, and that they had vindicated their 
name in that they had shown that they really were interested in this 
most important subject. It was a subject of the very greatest 
importance to them, and it was much to be regretted that they had 
not had more frequent papers on it already. He was not going to 
contribute to the discussion himself. He had had some experience 
in the deposition of metals, but he would only ask a question. That 
was, when porous materials were used as proposed by Mr. Keith, did 
he not find considerable difficulty in keeping those porous diaphragms 
or pots in order? He knew a great many substances had been tried, 
but when you used anything in the nature of a porous pot the 
resistance became very high indeed, and when they used vegetable or 
leather diaphragms they were very liable to get partial deposits on 
their surfaces and they required very great attention and labour. A 
very important copper depositing process with which he had con- 
siderable connection was practically not a success principally from 
that cause. This process of converting the depositing vat prac- 
tically into a voltanic cell and utilising part of the energy in 
that way was very enticing, but it had that practical disadvantage. 
He must join with other speakers in saying that the paper would 
have been of greater advantage to them if it had been a little more 
quantitative in character, and if they had known what was the 
saving in materials and labour and so forth. At the same time he 
did not want to be at all grudging in thanks to the author for 
bringing this extremely interesting matter before them. 

Mr. Keiru said the speakers in the discussion had, like himself, 
dealt somewhat in generalities, and he must ask for time to make 
detailed replies to the rather loosely presented quotations that had 
been given without special dates or references. The paper had 
evidently been long enough for one night’s reading, and he expected 
to acquire more knowledge in this matter, and that some day he 
should cffer it to the electrical engineers for their consideration. He 
expected some unfavourable criticism, and he expected, as was usual, 
some laudation ; therefore, he was not at all cast down and not elated. 
He must say that he did not enter into this matter in a captious 
spirit. He did not find fault with the old without the idea of offer- 
ing something that was better. They could never offer anything 
better without finding fault with the old, directly or indirectly. He 
used the description of the electrolytic process of Siemens and Halske 
which had been carried on for some considerable length of time in 
South Africa, and with considerable success, as a text for illustrating 
the subject. It was not his fault that he found fault with it; it was 
the fault of the thing itself. The facts he had presented, and he did 
not think they were at all gainsaid, he did not present ina fault- 
finding way as fault-finding was generally understood, but simply to 
point out the only other electrolytic process which seemed to have 
any commercial value. He wished to say, in reply to a question, 
that he had never yet passed 100 tons through the process, but 
he had carried out sufficient to be satisfied that the thing was a prac- 
tically feasible operation. He should be very glad if Mr. Vautin 
would when he came to revise his written remarks, make them a 
little more definite and precise, so that he might be able to answer 
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them in full. A little fault was found with his comparing the size of 
small particles of gold with atoms. That might be one of those loose 
remarks which might be sometimes used for bringing the matter 
forcibly to the mind. In his own mind he had the idea that these 
particles were formed in situ and that the electro-deposition took 
place in atomic quantities, and the small atom of gold might be 
deposited in its place and increased afterwards by further aggrega- 
tion, and therefore, they could not say how small they were. Perhaps, 
also, his expression “ coulomb of current” was a loose way of pre- 
senting the idea, but he hoped he knew better. The reason for using 
a separate current of electricity was to somewhat hasten the process. 
It could be hastened by the addition of a quarter or half a volt of 
pressure with the requisite ampéres of current to the extent of just 
below the separation of hydrogen from solution, and the decom- 
position of it. In answer to Mr. Swinburne he thought that zinc and 
gold couples decomposed the water of the solution and set free 
oxygen. He quite agreed with Mr. Swinburne as to the loose 
methods which were practised in electro-metallurgical operations at 
the mines, especially in the matter of gold, and he could say that the 
McArthur-Forrest process, the cyanide zinc precipitation process, 
had brought more forcibly to the gold metallurgist the necessity of 
exact and precise treatment and determinations of his quantities and 
actions than any other method of gold metallurgy. As to the 
expense of using zinc, they used about 50 times as much zinc in 
the zinc precipitation as was necessary in the electrolytic method 
from the theoretical point, and this was worth saving, especially in 
some mines where zinc cost so much. Mr. Vautin tries to convey an 
impression that he set himself up as an exceeding great authority in this 
matter, and that he thought everybody else who had preceded him an 
absolute ignoramus. He did not mean to assume that position and he 
did not think he had done so. Those who had preceded him in these 
matters were many of them learned men, and he certainly did not wish 
to question their ability. In answer to Mr. Crompton’s question about 
keeping the pots in order, the solution was an alkaline solution, and 
the action tending to make the pots imperfect conductors and to fill 
their pores with insoluble deposits, which took place in many electro- 
lytic operations and in batteries, did not prevail in this case. The 
solution was an alkaline one, cyanogen was set free at their surfaces, 
came into contact with the alkali, and was immediately recombined. 
The ammonium passed into the outer electrolyte and was there, if 
the current were pushed to an exceeding density, set free as ammonia 
yas, which was detected by smell. The cyanogen did not combine 
with the zinc or zinc salts to form insoluble salts in the pores of the 
porous cells. 





Institution of Electrical Engineers. 
On tHE EmpLoyMENT OF THE Exectric Licut For Ratiway 
Purposes. By W. Lanapon, member. (Paper read March 28th, 
1895.) 


Havine regard to the general character of the title of this paper, the 
author is desirous it should be understood that the data referred to 
are the result of experience gained on the Midland Railway. The 
Midland Railway was by no means the first railway company to 
employ the electric light for traffic purposes, and the author lays no 
claim to priority in this respect. On the contrary, he readily 
recognises the prior claims of others, and he earnestly trusts that his 
friends and confréres will feel no hesitation in bringing forward such 
information with respect to their own systems as may add to the value 
of the subject. It is well known that the Great Western Railway, 
the London and South Western, the Brighton Company, the Lanca- 
shire and Yorkshire, the Caledonian, the Manchester, Sheffield and 
Lincoln, as alsothe Glasgow and Sonth Western, have for some time, 
more or less, entered upon the employment of the electric light, and 
that the London and North Western is now applying it to its goods 
depéts. The most material advance will, however, be found in the 
central stations recently established, in the one instance by the Great 
Northern Railway Company, under the guidance of Mr. W. H. Preece, 
C.B., F.R.S., Past-President, at Holloway; and in the other instance 
that laid down for the Great Eastern Railway at Liverpool Street by 
our President, Mr. R. E. Crompton, C.E. 

From all, no doubt can exist that material information is to be 
obtained—information of value not only with regard to the question 
of economy, but also in the mode of application. In both the 
Holloway and Liverpool Street plants we have comprehensive schemes, 
the product of men of large experience and of the highest ability, 
from which results of an exceedingly gratifying character may well 
be anticipated. 

The electric light is employed on railways, as in towns, under its 
two forms, viz., incandescent and arc lighting. 


INCANDESCENT LIGHTING. 


__ Incandescent lighting bas so far found its chief employment in the 
illumination of offices, waiting rooms, and other spaces of limited 
area. So employed, its claims upon our consideration are those which 
it bas established in relation to our homes—a purer and more healthful 
light than can be procured from any other illuminant. In offices 
where a staff of workers are in constant attendance, or where, from 
the exigencies of the moment, work has to be carried on toa late hour 
of the night, it becomes to railway companies, as to all other 
employers of office labour, a factor of importance. To impute to the 
vitiated air breathed by those who occupy close rooms lighted by gas 
all the ills to which flesh is heir, would be absurd; still, so long as the 
air we breathe is robbed of its oxygen and otherwise polluted by the 
ee — into it by whatey - may be the source of illumination 
employed, there can, in point of healthfulness, be no i 

between it and the electri< light. ‘ Te 


The argument against the electric light for the illumination of 
offices, waiting rooms, &c., is usually one of expense. With a small 
installation, or where the current has to be obtained from a supply 
company, the cost is, at present, in most instances, probably greater 
than that of gas; but it is open to doubt whether such is really the 
case when we take into consideration the cleaning and redecorating 
of such places. We all know the effect of gas, and the inconvenience 
of being turned upside down periodically for cleaning purposes. 
we save by the electric light but one cleaning in three, it is probable 
that even the drawbacks of a small installation, or the present cost of 
current when obtained from an outside source, are fully met. 

If to these arguments we add that of health, we have a factor which 
carries with it far greater weight, and merits far more consideration 
at our hands. Health is money in more ways thanone. It is money 
to the employer. Itis more than money to the employed. It means 
to the employer more constant attendance, greater energy, and greater 
devotion to work on the part of the employé—gains alike to master 
and man. 

Whether the incandescent light may not yet prove of considerable 
service for the upper'floors of goods warehouses, where light is only 
occasionally required, is an open question; and although in such 
places its advantages in a hygienic sense may be disregarded, it is, 
with a sufficiently large installation, quite within the realms of 
economy. 

Wherever electric lighting is produced by a local generating plant 
every increase in the output of current tends to reduce cost. All 
such additions mean very little additional expenditure in production 
of current. The first cost is no doubt more than that for gas, but 
when we reach that point where the annual cost of the light pro- 
duced is less than that of gas, such extra first cost is soon recovered. 

The directors of the Midland Railway Company have only recently 
installed the incandescent electric light throughout the offices, wait- 
ing rooms, &c., of the Derby station and headquarters offices. There 
is but one opinion of the result. The staff already feel the benefit 
of it in point of healthfulness and comfort, and the rooms and offices 
are practically as clean at the present moment as when the light was 
started. 

In the “shipping” offices—offices usually located on the platforms 
of goods sheds, for the purpose of dealing with invoices, &c., and, as 
a consequence, necessitating very late, and sometimes all-night attend- 
ance—the advantage of the electric light is still more intensely felt, 
for in these offices an abundance of light is a necessity. 


Arc LIGHTING. 


There is reason to believe that arc lighting is destined to be of great 
advantage in railway working. In the loading and unloading of 
stock, and in the marshalling of trains, it is an invaluable adjunct. 
To be able to unload a train, load its contents into trolleys ready for 
delivery, and, vice versi, to transfer from the collecting vans to the 
railway trucks, marshal and despatch them with speed, is economy in 
capital, men, material, and time—results which are not confined to 
the depét at which it originates, but which to a great extent influence 
the traffic of the entire system. 

The advantage of the arc light in goods’ warehouses, yards, sidings, 
and marshalling grounds, presides in the simple fact that it is a 
larger and truer light than can conveniently be obtained from gas for 
a similar outlay. By this larger light, work is handled with greater 
accuracy and greater despatch. To be able to load a given number 
of trains in, say, three-fourths the time formerly occupied, is tanta- 
mount to increasing the capacity of the premises, warehouses, yard, 
&c., 25 per cent.; or, supposing a depét required enlarging in order 
to meet an increased traffic, the introduction of the electric light 
should meet the contingency, and avoid purchase of land, erection of 
additional buildings, &c. In like manner, with new buildings, 
economy in time means economy in capital outlay: the buildings 
need not be so large, because the traffic can be disposed of in less time. 

Probably to no part of a railway system is the electric light of 
greater utility, or more valued, than in yard shunting, or the mar- 
shalling ground. With a brilliant light at the junction points the 
marshalling process may be carried on with almost the same despatch 
and certainty as during broad daylight. Risk of life and limb is 
largely reduced, whilst it has been found to be in no small degree 
useful in preventing that petty pilfering to which the absence of 
light is often an inducement. The author believes it to be a fact that 
the first arc lighting plant installed for yard working—viz, that at 
Nine Elms, which was devised by Mr. W. H. Preece, C.B., F.R.S., 
Past-President, and installed by Mr. R. E. Crompton, our present 
President—was laid down mainly with a view to suppress certain 
depredations on valuable goods which the absence of light appeared 
to foster, and upon which its introduction has had so marked an effect 
as to help largely to defray the cost of the installation. 

Although, as already stated, by no means the first to employ the 
electric light, the Midland Railway was not long in recognising its 
advantages. In 1889 its adoption was recommended by Mr. G. H. 
Turner, the company’s general manager, who at that time filled the 
post of goods manager, and who recognised in it one of those aids 
towards the rapid handling of material which at that time so largely 
occupied his attention in relation to the remodelling of many of the 
company’s goods stations. In this remodelling of their chief goods 
depéts the directors have called to their aid all the most modern improve- 
ments, and amongst these that of the electric light. There is nothing 
of a purely novel character in the application of the electric light to 
these improvements, and the author feels that only in illustration of 
its general application and usefulness under aspects perhaps slightly 
varying from those which are associated with it in its use for public 
street lighting, can this paper lay claim to consideration. 

The first electric lighting plant laid down on the Midland was that 
established for lighting the St. Pancras Hotel. The generating plant 
established for this service is in duplicate, and consists of a simple 
non-compound horizontal steam engine and two dynamos, each set 
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being of 28-kilowatt capacity. The number of lights in the hotel is 
equal to 1,330 8-candle-power lamps at 110 volts, and the maximum 
load reached has been 320 ampéres. : 

The light load is met by accumulator cells, the dynamos being 80 
arranged that one of the two driven by each engine can be employed 
for charging them, while the other is furnishing current direct to the 
lamps. 

The first are lighting plant laid down was that experimentally 
installed by Messrs. Laing, Wharton & Down, as representatives of 
the Thomson-Houston system, in 1888, at St. Pancras. The lighting 
was confined to the passenger station. In 1890 this plant was pur- 
chased by the Midland, and extended to the St. Pancras goods station 
and yard. Insulated overhead wires, partly okonite, partly vulca- 
nised, were employed. The installation has from time to time been 
largely extended, and now consists of 242 2,000-candle-power 
(nominal) arc lights, employed on the St. Pancras passenger station, 
the St. Pancras goods station and yard, the Somers Town (or New 
St. Pancras Goods) warehouse and yard, sidings and approaches. 

The engines employed for this installation consist of two pairs of 
simple horizontal non-compound steam engines, coupled, served by 
locomotive boilers, three 50-light T.H.dynamos being worked from 
countershafting driven by each pair of engines. This countershafting 
was originally arranged so that it might be coupled for cross driving 
if needed; but up to the present no such need has presented itself. 
The engines were made and placed in position by Mr. Sam. Johnson, 
the company’s locomotive engineer, and it is impossible to speak too 
highly of their performance. 

The electric lighting plant now in use, or under construction on the 
Midland, is approximately as represented in 























TaBLeE I. 
Engine BLP Are lights. 
} Incan- 
| | Locality. ie ont ae 
Steam.| Gas. | rg > 8-C.P. 
| | | 
—| | ——— 
200 | 90| Bradford...  ... — . «| — 190) 1,100 | 
190 — | Leeds (Hunslet Goods Depit)...| — | 150 523 
190 | — | Sheffield (Wicker Goods Depét) 114. — | 300 
190 | — | Liverpool (Sandon Dock) ...; — | 126 100 
190 | 25 | Birmingham (Central Goods)...| 73  — 435 
300 | — B (Lawley Street)...| — 200 400 
320| — |Derby .. 0. 0 ewe | | 4,600 
— | 250 | Leicester (PassengerandGoods)|; 160 — , 400 
3 — | St. Pancras oe s | 242 _ — 
—j|- ‘ Hotel aoe ; — — 1,330 
200 | — | Nottingham .... we 55 75 300 
— 40 | Wellingborough ... | 3, — 100 
= | | 
| 
2,080 | 405 | | 679. 741. 9,488 
2485 / 1,420 





Steam may be said to be employed throughout, with the exception 
of Leicester and Wellingborough. Leicester—which will be dealt 
with more in detal later on—and Wellingborough are dependent upon 
gas. A small gas engine is alsoemployed at Bradford and Birmirg- 
ham (Central) for the light load; and owing to want of space for ex- 
tension of boilers at Bradford, we are now laying down two 40-H.P. 
gas engines to meet an extension of arc lighting there. 

The boilers are in all cases of the locomotive type. 

The type of steam engine varies. 

At Bradford some 200 H.P. of the engines are identical with those 
previously described as in use at St. Pancras. 

At Birmingham (Central Goods, and Lawley Street Goods), and at 
Sandon Dock, Liverpool, horizontal two-cylinder simple engines by 
Davey Paxman are in use. s 

At Leeds, two-cylinder simple by Fowler; at Sheffield, single 
cylinder steam jacketed by Marshall; at Derby, Willans & Robinson 
single acting compound—all are non-condensing. 

The Willans & Robinson engines at Derby drive direct; and with 
the exception of St. Pancras and Bradford, where countershafting is 
employed, the driving is by belting direct from the engines. The 
engines employed for the arc lighting are generally 80-H.P., and are 
provided with two fly-wheels, each driving an arc dynamo. 

At Leicester, with the object of testing the economy or otherwise, 
of a gas-driven plant as against steam, a gas plant has been laid 
down. It has only recently been brought into use, and the installa- 
tion is not even yet complete, the new passenger station being still 
in progress. A Dowson gas plant has been installed, and connection 
with the town gas has also been provided. The valves in the supply 
pipes are so constructed, that either form of gas can be laid on to the 
engines without stop of the latter. 

The generating plant consists of four 50-H.P. gas engines for 
driving three arc machines and one low-tension machine, and two 
of 25 H.P. for two small incandescent dynamos., 


Arc Ligutine System. 


Throughout the service the arc lighting employed in the yards 
and shunting grounds is on the series system. In certain of the goods 
sheds the series-parallel—two lights in series—system is used. 

Brush series machines are in use at Leicester; the Thomson- 
Houston at all other points. 


(To be continued.) 


MR. STURGEON AND ELECTRIC TRACTIO?zT 


We thought that the stupendous errors of Mr. John 
Sturgeon, of 24, Victoria Chambers, Leeds, had been suffi- 
ciently exposed in our issue of March 22nd, but we find that 
this gentleman allies with these an impudence which is 
remarkable. It may not be known to many of our readers 
that Mr. Sturgeon is specially protecting the whole popula- 
tion of Dublin against electric traction. He conceives that 
his special mission is to warn people, through the medium 
of the Jrish Times, that electric traction is dangerous, and 
in proof adduces the most miserable misconceptions. We 
ventured to point out that Mr. Sturgeon’s knowledge of the 
elementary laws of electricity was capable of beneficial ex- 
tension ; his grasp of electrical resistance was shown by his 
definition that the electrical resistance of conductors is pro- 
portional to the square of the velocity (of electricity), and 
will be four times as much for two cars as for one. In 
pointing out that this knight errant of the public was tilting 
at windmills, we have been most scathingly attacked by him. 
To reply to our strictures, he has sought not the obscurity of 
our “ Correspondence ” columns, but the wide publicity which 
is afforded by the columns of the Jrish Times. We have 
been attacked under three heads. The firstly and secondly 
we will pass over, but it is the thirdly which hurts us most. 
In this the writer says :—“ The usual assumption of superior 
knowledge to all the rest of mankind, which electric trac- 
tionists arrogate to themselves, as the high priest of the 
‘motive power of the future,’ pervades the article all 
through.” No doubt this would be more convincing if it 
were not a little mixed. When, however, Mr. Sturgeon says 
that we want people to believe that American experts on the 
subject of leakage currents “have all combined to concoct 
amusing yarns for the purpose of mystifying and humbugging 
people like me,” we do most humbly protest. As for hum- 
bugging and mystifying the Leeds gentleman, we think we 
can fairly leave Mr. Sturgeon to himself. 

We do not propose to follow Mr. Sturgeon through his 
columns of inanities, but to show what an extraordinary 
grasp he has of the subject of the return current, in his 
opinion, the béle noire of traction, he says that “the 
maximum pressure of the return current in the rails must not 
exceed 7 volts. If it does, the company must take immediate 
steps to reduce it.” The clause that Mr. Sturgeon had in his 
mind no doubt was the following, which we extract from the 
Board of Trade rules :—‘* When the return is partly or en- 
tirely uninsulated, a continuous record shall be kept by the 
company of the difference of potential during the working 
of the tramway between the points of the uninsulated return 
furthest from and nearest to the generating station. If at 
any time such difference of potential exceeds the limit of 7 
volts, the company shall teke immediate steps to reduce it 
below that limit.” As an exhibition of ignorance it is 
really deplorable, but Mr. Sturgeon is nothing if not 
audacious, and he caps his definitions by the remark 
that “I wanted to make myself understood by the non- 
professional reader, and not merely to show off by the use of 
technical language. Mr. Sturgeon concludes his pitiful drivel 
by remarking, “ That, I think, ought to be good enough for 
the editor of the scientific paper that has taken me to task.” 

We are aware that the result of pillorying Mr. Sturgeon 
will be about equal to flogging that beast of burden akin to 
a horse, but it is an intolerable nuisance to have a man 
flaunting spectres before a public which is only too prone to 
imagine dangers where none exist. 





THE ELECTRIC BOAT COMPANY’S 
PROPELLER.* 





THERE is now on exhibition at the Grand Central Palace, 
43rd Street and Lexington Avenue, an interesting and 
ingenious electric boat propeller, which is being introduced 
by the Electric Boat Company, whose New York office is at 
136, Liberty Street. The device is the invention of Mr. W. 
8. Salsbury, of Chicago, and is shown in detail in figs. 1 and 





*New Y — Wlectrical Engineer. 
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2. As will be seen it consists of a motor and propeller 
wheel “supported upon a movable tube, flexibly connected 
with each other, the tube having an attachment for con- 
necting it to various forms of boats in precisely the same 
manner and with the same ease that a rudder is shipped. 
This produces a combined propelling and steering mechanism, 
entirely taking the place and doing away with any form of 
rndder for steering purposes, and is therefore entirely inde- 
pendent of a rudder in its functions of propulsion. va 
Fig. 1 shows a side elevation of the apparatus. Within 
the tube is seen the flexible shaft made of three coils of 
phosphor bronze. The motor and gear casing are mounted 
on the tube, inward, and their weight counter-balances that 
of the propeller. Fig. 2 shows one way of mounting the 





Figs, 1 anp 2. 


propeller on the stern of the boat. It is claimed that by 
means of the flexibility of the shaft, all jerking or vibratory 
motion is taken up, thus insuring easy running, and also a 
higher rate of speed, with maximum current rate of discharge, 
owing to the spring action in the line of rotation. 

When the circuit is closed, in starting, the spring action 
of the shaft also enables the motor to get up its counter- 
electromotive force more speedily and with less danger of 
overheating the armature. The use of the tubing partially 
filled with oil and enclosing the flexible shaft admits of 
constant and copious lubrication of the shaft and journal 
bearings, reducing the friction and wear to a minimum, and 
prevents the access of dirt to the working parts. The spring 
of the flexible shaft relieves the motor and propeller wheel 
of any sudden strain due to rapid starting or stopping of the 
motor. Another important feature is that the thrust of the 
wheel is borne by the tube, thus relieving the motor from 
the thrust of the screw wheel when in motion. 





Fig. 3. 


The weight of the motor and propeller combined is only 
35 pounds and the weight of the batteries ranges from 75 to 
275 pounds according to kind and quality. 

Fig. 3 shows the device attached to a boat in actual use. 
Its extreme portability should recommend it especially to 
hunters and tourists in the mountain lake regions, as well as 
to boatmen in general. 








CORRESPONDENCE. 





Lauffen-Frankfort Transmission Plant. 
In your issue of March 15th we find under the heading 
“ Business Notices,” and on page 325, an announcement under 
sub-heading “‘ New Agency” which has caused. us-some-sur- 









rise, owing to its absolute inaccuracy, viz., that the firm of 

. Lahmeyer & Co., or their successors, supplied the Frank- 

fort Electrical Exhibition with motive power from Lauffen. 

As this is distinctly contrary to fact, and likely to mislead, 

we must ask you to correct it in your next issue in justice to 

the “ Allgemeine Elektricitiits Gesellschaft,” of Berlin, a 

totally distinct firm, who alone constructed the Lauffen- 

Frankfort plant from the waterfall to the Exhibition build- 

ing. Thanking you in anticipation, and relying upon your 
well known impartiality in such matters, 

The Electrical Company, Limited, 
F. T. Eaars, General Manager. 





Gold: Its Electrolysis and Analysis. 


As a rule, members of Self and Mutual Admiration 
Brotherhoods are not fond of controversy, and it may be 
someone has written in a contemporary publication “ that 
the dreary controversy . . may not be revived either 
by Mr. Andreoli or by anyone else.” This is of no conse- 
quence. The point is that I protest against the loose ex- 
pression : “ Electrolysis of Gold,” which Mr. Keith tries to 
justify by telling us that electrolysis of gold is as good an 
experiment as analysis of gold. He makes the case still 
worse. 

Mr. Keith does not-like Faraday ; I will not, therefore, 
tell him that the following is a quotation from the great 
philosopher’s book :— é 

“Many bodies are decomposed directly by the electric 
current, their elements being set free ; these I propose to call 
electrolytes.” 

Gold is not decomposed into its elements, and, therefore, 
is not an electrolyte ; and there cannot be any electrolysis of 

old. 

a A body decomposable by the electric current, i.e, an 
electrolyte, must consist of ‘wo ions, and must also render 
them up during the act of decomposition.” 

Gold does not consist of two ions, but is an ion, namely, 
a cation, and is not decomposable, and there cannot be either 
electrolysis or analysis of gold. 

With regard to my incriminated sentence, “ What Mr. 
Keith calls the electrolysis of gold is the electro-deposition 
of the gold solution,” evidently two words have been dropped 
by the compositor (or by me), and it should read “ electro- 
deposition of gold from its solution.” This is splitting 
hairs; but assuming that. I omitted “from its,” 1 might 
surely, as a foreigner, be excused for the Japsus, and I can 
assure Mr. Keith that if I had to write or to read a paper in 
my own language, it would not be bespattered with such 
loose and ungrammatical expressions as are contained in 
some paragraphs of the “Electrolysis of Gold” which | 
might quote. 

The paper itself is as poor as it is ambitious. Mr. Keith 
has forgotten that he was reading it at the Institution of 
Electrical Engineers, before accomplished electricians, and it 
was not quite graceful to commence as he did by calmly and 
modestly telling such an audience, “ Because in some of the 
practised plans electricity takes an important part in the 
operations, ] think some electrical information relating to the 
matter will be acceptable; therefore this paper.” 

Then he talks about the formation of gold in South 
Carolina, and he teaches his hearers how much metal is de- 
posited by the passage of a coulomb or by an ampére-hour, 
what are electro-positive and electro-negative metals, and 
how “an element may be electro-positive to another element 
in one solution, while in another solution the electro- 
chemical relation is exactly the reverse.’ What have his 
unwarranted comments on the action of oxygen on cyanide 
of potassium, his digression on tailings, his statement that 
he has discovered that mercury is electro-negative to gold 
in cyanide of potassium to do with electrolysis ? 

Mr. Keith has forgotten that this discovery of his was known 
long before. Lregret to have to contradict his statement. The 
electro-negative property of mercury to gold cannot have been 
discovered by Mr. Keith, as since many years ago Skey pub- 
lished the following electro-chemical order of metals (and 
carbon) in potassic cyanide, which runs as follows, begin- 
ning with the most electro-negative :—Carbon, platinum, 
iron, arsenic, antimony, mercury, lead, gold, silver, tin, copper, 
zine. Oa en eee 
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“In reality,” says Skey, “ mercury is not positive to 
“either gold or silver in cyanide of potassium as supposed, but 
very decidedly negative ; thus metallic gold in contact with 
a solution of mercuric cyanide would rapidly dissolve” 
(Transactions and Proceedings of the New Zealand Institute, 
1874, Viii., p. 336). May I ask now where is the invention 
of Mr. Keith he describes in his paper for improving the 
cyanide solvent of gold by adding mercury to a cyanide of 
potassium solution ? 

The action of mercuric cyanide on gold has no more 
to do with electrolysis than the solubility of gold in 
cyanide solution or other solvent. If Mr. Keith prefers 
it, I will abstain, as I have already done, from saying a 
-word about his electro-amalgamation ; but if he is not too 
much afraid of controversy, I will say a few words on his 
patented process, and I am sure he will recognise that my 
criticism will be both fair and well founded. 


Emile Andreoli. 





The St. Pancras Explosions. 


The articles and correspondence in your recent issues 
respecting the use of salt glazed earthenware, glass, stone- 
ware, and porcelain, for insulating high tension conductors, 
have greatly interested us, for we are the largest makers of 
porcelain for electric purposes. 

Important systems of bare copper conduits insulated by 
our porcelain are now working satisfactorily under very high 
er and we have never heard of one instance of electro- 
ysis. 

The question, “ What is porcelain ?” has arisen. All por- 
celain may bear the generic term of “ earthenware,” but all 
earthenware is not porcelain. Porcelain is a non-porous 
vitreous body, containing other ingredients than earthenware. 
Earthenware, as it is commonly understood, is porous, and is 
not vitreous. The vitreousness of porcelain is obtained by 
the fusion, and chemical combination of silica, alumina, and 
some anhydrous salt of an alkali, at an extremely high 
temperature. The great heat (practically the melting 
point of the material) at which porcelain is fired, when 
the component parts are properly proportioned, combines 
them, and renders the ware perfectly homogeneous and 
impervious to the passage of an electric current ; thus it is 
not possible to decompose it. It is undoubtedly the best in- 
sulating material known, and has long since superseded glass. 
The latter has the great disadvantage of being hygroscopic, 
whereas our porcelain is not so. It can be used unglazed, 
and will act equally well as an insulator, although for the 
sake of cleanliness it is usually glazed. Many of the “ ginger 
beer bottle materials,” sometimes called stoneware, depend 
on a salt, or other glaze, for insulation ; chips or faults in 
the glazing, which are inevitable, render them useless, and it 
is obvious how dangerous it is to depend on this unreliable 
covering for the insulation of high tension conductors. 


Per pro Bullers, Limited, 
A. K. Tarp, Director. 
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LEGAL. 


Lewis v. Lonpon Etectric Suppiy CoRPORATION. 


In the Queen’s Bench Division of the High Court of Justice on 
Wednesday last, the trial of this action came before Mr. Justice 
Charles and a common jury. The plaintiff's claim was for £34 salary 
and for damages for wrongful dismissal, and the defence a traverse of 
the allegations in the statement of claim. 

Mr. Lawson Watton, Q.C., in opening the case, said that the 
plaintiff claimed damages for wrongful dismissal by the defendant 
company, and the only question to be determined was the amount he 
was entitled to as compensation for having been discharged without 
notice. The plaintiff was an electrical engineer of exceptional 
Capacity, and it was not in controversy that the defendant com- 
pany dispensed with his services without giving notice. It was 
for the jury to say for what period that notice ought to have been 
given, and owing to its not having been given, for what period Mr. 
Lewis was entitled to receive the salary which was being paid to him 
at the time of his engagement. The defendants were a corporation 
which had Parliamentary powers for the supply of the electric current 
for the purposes of electric lighting in various parts of the metropolis, 


their chief works being at Deptford. Mr. Lewis was engaged as their 
general manager in December, 1892, when owing to their financial 
position, it was necessary that they should obtain a gentleman 
of exceptional experience and qualifications. It was arranged 
that the plaintiff's salary should be £€00 a year, and 
the engagement continued until July, °94, with considerable 
advantage to the defendant company, when the financial difficulties 
of the company led to the appointment of a receiver at the suit of 
Lord Wantage, who held the debentures issued by the company. 
Lord Wantage came to the conclusion that, under the new condition 
of things, it would be necessary to rednce the number of the staff, 
and amongst those whom he proposed to get rid of was the plaintiff. 
Mr. Lewis was accordingly cashiered without notice, and the ques- 
tion was; what was he to have underthose circumstances. He (Mr. 
Walton) submitted that the plaintiff was entitled to have 12 months’ 
salary. Lord Wantage had personally offered to give the plaintiff 
£150, or the equivalent of three months’ salary, but the plaintiff felt 
that his remedy was against the company, and that he could not 
accept that offer as a satisfaction of bis claim. 

Mr. Lewis, called, said that the position of a general manager was 
very difficult to get, there being only six in London and a few in the 
provinces. He had kept his eyes open, but had been unable to get 
suitable occupation. 

Cross-examined: At the time he took the appointment he knew 
the company was in a critical position, but he thought he could see 
his way to get it out of difficulties. 

Mr. James S. Forses, chairman of the defendant company, said 
that he engaged the plaintiff at a salary of £600 a year, and that at 
the time of the engagement no period or notice was expressly stipu- 
lated for. The people able to fill the position of general managers 
were rare, and the positions themselves rarer still. 

Mr. JosepH Pyxg, director of the defendant company, agreed with 
the evidence of the last witness. 

No evidence was called for the defence. 

CounsEt addressed the jury, and 

Mr. Justice CHARLES, in summing up, said that it was the misfor- 
tune of both parties to the action that a receiver had to be appointed. 
The plaintiff was entitled to recover compensation for whatever 
period of time the jury might deem reasonable under all the circum- 
stances, but he was mistaken in supposing that, as a matter of right, 
he was entitled to a whole year’s salary. 

The jury found a verdict for the plaintiff for £300, in addition to 
the £34 12s. salary. 

Judgment was accordingly entered for the plaintiff for £334 12s. 





BUSINESS NOTICES, &c. 


Ready.—The Universal Electrical Directory. This direc- 
tory for 1895, which is on sale at 22, Paternoster Row, by Messrs. H. 
Alabaster, Gatehouse & Co., contains a total of 20,958 distinct names of 
individuals and firms, being 2,500 more than were contained in the 
previous edition, and about 8,000 more than any other electrical 
directory published. In addition to the incorporation of new 
names, all have been carefully revised, much financial information 
has been added, the telegraphic addresses and local telephone 
numbers are given, and the total of pages in the work is increased 
by 80, making in all about 866 pages entirely of directory matter. 
Price 4s. 


Aberdeen,—A Sub-Committee of the Gas Committee is 


‘ considering whether electric current for small motors shall be ‘sup- 


plied at a reduced unit charge. This isin reply to an inquiry from 
Messrs. New & Mayne. 


Bath.—The report of Major Cardew, Board of Trade 
inspector, as to the application of the Electric Light Company fora pro- 
visional order, was circulated the other day. He states that the com- 
plaints the local authority have made as to the supply by the present 
company are justified, and that the company took a too sanguine 
view as to the rate at which they could produce and supply electrical 
energy. He recommended that the company be not granted the 


- order unless the Corporation assents to it (such assent having hitherto 
‘been withheld), but he expresses the opinion that the Corporation 


might give that assent, provided it is guaranteed powers of pur- 
chase, with transference to it of the powers and obligations of the 
order. 


Belfast.—In response to a question asked by Councillor 
Masterson, Alderman Pirrie the other day stated that they had 4,200 
lamps in use, and applications for over 1,000 more had been received. 
The average expense at present for the week was £26 10s. 2d., and 
the income £27 15s., and he thought that was very satisfactory in 
such a short time. He believed that if the station had been opened 
at the promised date, the results would have been even better, and 
the fact that they had applications coming in now at the beginning 
cf summer led them to believe that before the winter the light would 
be largely in use. The engines and machinery had proved capable of 
doing more than was required up to the present, and he thought it 
was very gratifying to know that the scheme had done so well. The 
temporary assistant engineer, Mr. M.C. Olsson, has now been appointed 
assistant engineer at a salary of £120 per annum. 


Bristol.—Some inconvenience was caused in Bristol 


on Sunday night by the breakdown in the electricity supply. The 
street lighting was all right. 
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Cardiff.—Some time ago Mr. W. H. Massey was asked 
his opinion regarding a scheme which had been proposed for 
the electric lighting of the Free Library. He recommended a 
system of shaded lamps laid on the tables, which he said was the more 
comfortable and convenient mode, as opposed to the question of ap- 
pearances. He estimated the cost of the whole work at £500. The 
committee did not appear to agree with this scheme, preferring, 
instead, that the light should be arranged so as to give a distributed 
light over the whole of the various rooms. The matter was referred 
to the Lighting Sub-committee. 


Chelsea.—The Surveyor to the Chelsea Vestry has sub- 
mitted alengthy report to the Works Committee of the Vestry on the 
subject of the lighting of the parish by electricity. The London 
Electric Supply Corporation have offered to supply current to lamps 
as follows :—15-ampere arc lamp for £30 per annum, 124 ditto £25, 10 
ditto £20; carboning, trimming, and maintaining would amount to 
£6 per anvum. The company stated that their 15-ampére lamp would 
give an illumination of 1,000 C.P. This offer was the same as that 
submitted by the Chelsea Electricity Supply Company. The question 
of incandescent gas lighting was also considered, with the result that 
a trial of 10 lamps on this system is to be made near the Town Hall. 


Dover.—It has been decided by the Council that as the 
Electric Light Works would shortly commence running, the Board of 
Trade should be requested to send an inspector to inquire into the 
safety of the wires, works, &c. 


Eccles.—A committee has been appointed to visit and 
report on the central electric lighting stations at Manchester, Altrin- 
cham, Wolverhampton and Kingston-on-Thames. 


Edinburgh.—The Town Council Sub-committee in charge 
of the electric lighting had under discussion, last week, a motion to 
consider and report whether any, and if so what, steps should be 
taken in the interest of public safety to secure that any faults in 
gas mains and service pipes shall be detected and removed without 
delay, and to provide against any dangers likely to result from in- 
sufficient piping in connection with the introduction of the electric 
light into the city. It was agreed, after discussion, that the special 
attention of the Gas Commission be called to the large amount of 
leakage of gas which takes place, and the desirableness of examining 
old pipes and renewing them, so as to give more security, now that 
the electric lighting is introduced. The committee were of opinion 
that the subsoil of Edinburgh was very much saturated with gas 
which had escaped, and it was stated that everything that could be 
done with regard to making tight the mains and conduits for the 
conduct of the electric light had been done. The date of turning on 
the electric light was changed from April 10th to the 11th, previous 
to which an inspection will Le made by Prof. Kennedy. 


Hampstead.—At the last meeting of the Vestry, the 
Lighting Committee brought up two recommendations on the subject 
of lighting the High Road, Kilburn, by electricity, and it was re- 
solved that the Willesden District Council be informed that the esti- 
mated cost of laying down the necessary mains, with lamp standards 
and fittings for 24 arc lamps in the High Road, Kilburn, is £1,460, 
and that the cost of running these arc lamps at the present cost 
— would be £41 per lamp per annum; also that the Willesden 

istrict Council be asked if, in the event of the Vestry agreeing to 
light the High Road, Kilburn, by electricity, they will be willing to 
pay half of the said estimated cost, and half the cost, for the time 
ing, of running the said arc lamps. The committee further recom- 
mended that the necessary mains, transformers, &c., be provided for 
the supply of current to private consumers in the following localities, 
in accordance with the plans and specifications of the electrical engi- 
neer, viz:—High Road, Kilburn (Maida Vale to Maygrove Road), 
£3,060 ; West End Lane (Mill Lane to Hemstall Road), £1,420; and 
Haverstock Hill (Belsize Avenue to Belsize Grove), Belsize Grove, 
and Belsize Park Gardens (Belsize Grove to Belsize Park), £780; 
total, £5,260. It was stated that these plans and specifications had 
been prepared by Mr. Chattock, the Vestry’s electrical engineer. Mr. 
Thwaites, chairman of the committee, said that a large number of 
applications for the supply of current had been received from the 
tradesmen in the High , one of whom wanted as many as 1,000 
lights. These additional supplies could be made without extra cost, 
as there was now enough energy at the central station with the 
resent plant for the purpose. The recommendation was adopted. 

e Vestry resolved to obtain the necessary testing instruments, &c., 
to enable these extensions to be carried out. The question of light- 
ing West End Lane with arc lamps was deferred sine die. A letter, 
dated March 23rd, was received from Mr. W. H. Preece stating, in 
reply to the Vestry’s inquiry, that if it was intended that the Vestry’s 
own engineer should “ superintend ” and carry out plans submitted by 
him (Mr. Preece), or plans of which he approved, such a procedure 
was entirely in accordance with his wish, and, as he would be freed 
from the considerable expenditure he was at present incurring, he 
would continue to act as consulting engineer, and ask a commission of 
24 per cent. on the cost of the work so carried out; but that, if by 
the word “superintend ” it was intended that Mr. Chattock should 
prepare his own plans, submit his own estimates, and act entirely 
irrespective of him (Mr. Preece) in carrying out the scheme he had 
designed and reported upon in accordance with the instruction of the 
Electric Lighting Committee, he should decline to act as consulting 
engineer on any terms whatever. After some discussion the letter 
was referred to the Lighting Committee. 


Kendal.—The Town Council have decided to apply for a 
provisional order not later than 1897. 


Keswick.—The District Council has decided to decline 
“to give their unqualified assent to the application of the Electric 
Light Company ” for a provisional order. 


Kingussie,—-At the Free Manse the Rev. Mr. Dewar has 
had fitted up a small temporary electric light installation. 


Liverpool.—The electric light is shortly to be introduced 
into the Church of St. Margaret, Princes Road, Liverpool. 


London, E.C,—The Clothworkers Company in Mincing 
Lane dined on Wednesday evening for the first time under electric 
light. A few weeks ago they entrusted the equipment of their fine 
building and hall to Mesers. Sharp & Kent, of Victoria Street, West- 
minster, who carried out the work with great expedition. The 
number of lamps is equivalent to 950 8-C.P. Mr. W. H. Preece was 
the consulting engineer. The work has given much satisfaction, the 
fittings being greatly admired. 


Llanelly.—At the meeting of the Borough Council on 
Monday, a number of tenders were received for lighting the prin- 
cipal streets and the public buildings by electricity. The figures ranged 
from £6,000 to £15,000. There was no discussion, the tenders being 
referred to the Estate Committee to report upon. 


Macclestield.—Several installations have recently been 
carried out here by Mr. W. R. Brown. They include the lighting of 
Messrs. Newton’s dye works with both arc and incandescent lamps, 
and the house and two of the mills of Messrs. F. R. Thompstone and 
Sons, Bosley. He is at present engaged fitting up_the Bridgewater 
Mills at Walkden, near Manchester. This plant will be equal to 480 
8-C.P. lamps. Messrs. Thos. Parker, Limited, supplied the dynamo. 


Margate.—The report of the Electric and Street Lighting 
Committee recommended, as the result of the conference between the 
representatives of the Town Council and the Municipal Electric Light 
and Power Corporation, Limited, that the Corporation give an under- 
taking to the Board of Trade that should the Board grant a provi- 
sional order for the supply of electricity to the Corporation next year, 
the Corporation would carry out the work themselves, and that the 
Beard of Trade be informed that the Corporation have already 
acquired suitable premises for the central station, and that they be 
asked to withhold their consent to the promotion of the provisional 
order by the Municipal Electric Light and Power Corporation, 
Limited. Alderman Coleman thought the report was not quite 
positive enough, and he suggested that it should be amended by the 
omission of that part of the report between the words “ Limited” 
and “ themselves,” and that the following be substituted: “That an 
undertaking be given to the Board of Trade that the Corporation will, 
next session, apply for a provisional order for supplying electricity 
within the borough.” ‘The report, as amended, was then approved. 


Newcastle,—Last week the Electric Lighting Committee 
of the Corporation received an exhaustive report from Prof. Kennedy 
in regard to the electric lighting of Newcastle by the Corporation, 
involving, probably, the takiug over of the two private undertakings 
in the city. A Newcastle paper says that the inference obtainable 
from all the facts in the report was against the Corporation taking 
up the electric lighting business, and was altogether opposed to the 

yment of a premium to the companies, one of which had offered 
to sell to the Corporation at a premium of 50 per cent. One of the 
companies, it was stated, had laid 11 miles of wire cable, and another 
9} miles, while the one was equal to the supply of 1,300, and the 
other 800 electric horse-power. It was not thought that the Corpora- 
tion could work the systems either as cheaply or effectively, and that 
they would no doubt, if proceeded with, bave to go in for concentra- 
tion, by having a central supply. The idea of utilising the waste 
heat of the rubbish destructor would not in that case be practicable, 
though for sectional and independent use at the east end of the city, 
to which no electric supply has yet been given, it might be worthy of 
consideration. The committee remitted the report to their officials 
to prepare a synopsis bringing out the financial bearing of the details. 
The committee expressed a high opinion of the pains taken by Prof. 
Kennedy to give all possible information on the subject. 


New Zealand,—The Wellington Electric Light Company 
have now 8,000 lamps running, besides which it is expected several 
of the Government offices will shortly be added to the list. 


Oldham.—The number of lamps connected up to date is 
27 arc and 1,899 incandescents. Prof. Kennedy, in his report, re- 
commended several improvements and extensions inthe scheme. We 
understand that the capacity of the station is to be increased. 


queenstown.—The public being far from pleased with 
the present gas lighting arrangements, decided in meeting the other 
day that “in the event of the Queenstown Gas Company refusing 
our reasonable demands, the Commissioners be hereby directed to 
adopt the best means of securing the electric light for public and 
private consumption, and we pledge ourselves to support them by 
every means in our power, and give any guarantee that may be neces- 
sary for the successful carrying out of the same.” 


South Africa —The South African correspondent of the 
Financial News says that Mr. Goerz and others in the German group 
are floating a big concern, with a capital of £300,000, to generate 
electricity at big works at Brakpan, and supply it along the reef as 
far as Paardekraal. At first the power will be used only for pumping, 
and not for milling. 


St. Pancras.—The Electrical Committee reported that, 
in consequence of inquiries received for a supply of current in Oakley 
and Ampthill Squares and Judd Street, the committee have had 
under consideration the advisability of laying mains in these 
thoroughfares, and as the extensions could be carried out under the 
schedule of prices contained in Messrs. Henley’s contract on the pre- 
sent extension of mains, the committee consider it expedient that 
the demand for supply should be complied with, and thus avoid the 
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necessity of disturbing these thoroughfares at some very near future, 
and at a greater cost than if carried out under the present contract. 
The estimated cost is £621. This was agreed to without discussion. 

Treeton.—It is stated that the Parish Council is in favour 
of lighting the parish by arc lamps of 2,000 C.P. 





Agency.—Messrs. Lea, Sons & Co., of Shrewsbury, elec- 
tric light fittings’ manufacturers, have appointed Messrs. Francis and 
Spilbury, of Mansion House Chambers, 20, Bucklersbury, London, 
E.C. (general electrical agents and suppliers), as their agents for Lon- 
don, the Southern, South Western, and South Eastern districts, and 
for Ireland generally. 


Bankruptcy Proceedings.—At the London Bankruptcy - 


Court, the first statutory meeting was held the other day under the 
failure of Samuel Elliott, to whose case we have already referred, and 
he attributes his failure to losses and expenses incurred in exploiting 
patents and heavy law costs. The accounts were not compiete, but 
the indebtedness was estimated at about £80,000. The business was 
stated to be an old-established und very valuable one, and hopes were 
entertained as to the formation of a company for the purpose of 
taking it over and working it for the benefit of the creditors, with a 
view to the liquidation of the liabilities. Mr. Reader, representing 
the debtor, stated, however, that he was not at —- in a position 
to submit a scheme for consideration, and an adjudication was con- 
sented to. Mr. Bayne, of Leadechall Street, was appointed trustee of 
the estate, together with a committee of inspection. 

Messrs. Browning & Gardner, electrical engineers, 122, George Street, 
appeared on the 29th ult. in the Edinburgh Sheriff Court House for 
the administration of the statutory oath. The state of affairs showed 
liabilities amounting to £931 4s. 9d., and assets £400. 

The summary and observations have been issued under the failure 
of G. F. Rogers, who is described as an electrical engineer, of 5, 
Great Winchester Street. It appears that the debtor describes 
himself as a telegraph engineer and general hardware merchant, and 
commenced business in 1877 with a capital of about £5,000. During 
1833-$4 he entered into accommodation bill transactions to the 
amount of £8,000, of which he only received £399, and he estimates 
thém to rank for £6,170. The debtor became aware of his insolvency 
in 1888, and the whole of his debts have been contracted since that 
time. He has made no net profits from bis business the last three 
years, during which time his expenditure has averaged from £500 to 
£600 a year. The gross debts are £27,983, of which £19,800 is un- 
secured, and the assets £264 3s. 3d. He has been a director of three 
public companies. 


Dr. Lessing’s Dry Battery.—This battery, which is 
shown by the illustration, is placed on the market by Messrs. Krupka 
and Jacoby, of 15, Queen Street, Cheapside, E.C., who are sole agents 
for Dr. Alb. Lessing, Niirnberg. The special advantages claimed for 








it are “ very long life, no zinc encrusting solution, no ammonia salts, 
no burst cells, perfect insulation, 1:45 volts, 4-5 amp. (on short 
circuit, we presume), very low internal resistance, marvellous recu- 
perative power.” It is covered with white porcelain and made in 
one size only—height 74 inches over all; diameter 3 inches, 


_ Electric Lamps for Fire Brigade Cars.—The latest 
improvement which Captain Purcell, of the Dublin Fire Brigade has 
effected, is that each of the fire brigade carriages is equipped with 
two 5-C.P. electric lamps. 


Electric Traction in Ireland,—At the meeting of the 
Imperial Tramways Company, Limited, at Bristol last week, the 
chairman had a good deal to say relating to electric traction. We 
extract the following from his remarks:—‘ The report informs you 
that since the last meeting we have been continuously engaged in 
the negotiations with reference to the relaying of this tramway prac- 
tically as a double line instead of single, and electrically equipping 
the whole of the undertaking, which comprises nearly eight miles of 
route length. The arrangement of the details of such an important 
contract has naturally been attended with considerable anxiety to your 
directors, but from the fact that our contractors (the British Thomson- 

. Houston Company) have a very high opinion of the future earnin 
Capacity of the undertaking, we have been enabled to conclude a satis- 


: bition fitted to all classes of lights. 


———————————— 


factory financial bargain. The section between Dublin and Black- 
rock is now closed and the old tramway is rapidly disappearing to 
make room for the new double line. We shall, of course, keep open 
the other sections for traffic as long as we possibly can, but in any case 
we hope to get the whole eight miles of road completed within the 
next five or six months. The splendid machinery which is to be 
erected at our Ball’s Bridge depét is in an advanced state of prepara- 
tion and will, when completed, prove to be, for its size, the finest 
installation yet established for electric traction work in any city of 
the world. The new equipment for the lines is also well in hand, and 
will be delivered in good time for the opening. We are next week 
selling by auction the firat batch of our horses, and the others will 
follow in due course, as, seeing that the whole of the lines will in 
future be operated by electricity, we shall have no further use for 
animal power. It is, of course, only natural that with a managing 
director like Mr. Robinson, who, amongst tramway men in Great 
Britain, probably knows more about electrical traction than any other, 
we should be the pioneers of street tramway electric traction in 
Ireland, and with such a good lead I must say I am not surprised to 
find that our neighbours, the Dublin United Tramways Company, are 
at length seeking to follow our example, and are applying in the 
present session of Parliament for powers to use electric traction on 
the whole of their system. I trust they may be successful in their 
efforts, as with an important tramway system like ours, working side 
by side with them, it would seem to be a pity that they should not 
have an opportunity of giving the public as efficient a service as we 
shalldo. From the point of view of public convenience, our new 
electric line is bound to be a great success, and every additional item 
of information which we from time to time obtain, indicates to us 
that the financial results ought also to be of such a character as to 
satisfy us. I hope that when I next have the pleasure of meeting 
you I shall be able to refer to the completion and opening of the 
whole system.” 


Holophane Glass Globes.—In reference to our recent 
article by M. André Blondel explaining his new system of globes, Mr. 
S. M. Scott, of Corawall Building, 35, Queen Victoria Street, E.C., as 
the representative of M. Blondel’s system in Great Britain, has 
taken offices at the above address, where he has the globes on exhi- 
Mr. Scott has sent us a list of 
the globes. 


A New Switch,—Messrs. J. H. Tucker & Co., of Birming- 
ham, recently placed upon the market a new “crank” switch, as 
shown in the illustration. They claim that in their type of switch 
there is no possibility of operating the handle without the switch 
acting. It is made in two sizes—5 amps. and 10 amps. capacity. 





The same principle is being adapted to larger sizes, also to main and 
double-pole switches. We understand that since its introduction, 
about six months ago, the makers have sold many thousands, and large 
orders are still in hand. We have received a sample 10-ampére switch, 
and it seems to us substantial and thoroughly well made. 


Pembroke and Electric Traction.—The secretary of 
the Dublin United Tramways Company, recently asked the Com- 
missioners to receive a deputation from the company on the subject 
of electrical traction in the township. It was resolved to communi- 
cate with the company, expressing the willingness of the board to 
receive the deputation. 


Price Lists.—Mr. G. Straus, of Queen Victoria Street, 
has just published a catalogue of apparatus and accessories for tele- 
graphs, telephones, and lightning conductors. The book, which isa 
very neat one, contains prices, illustrations, and various details of 
electric bells, indicators, pushes, contacts, switches, galvanometers, a 
large variety of elaborate door pulls, batteries (Leclanché and others) 
and accessories, also electric wires and cables, telephones, induction 
coils, and a host of articles of a similar class. A supplemental price 
list gives particulars of other apparatus of the same kind. Both the 
lists are very nicely got up, and should be found of service to Mr. 
Straus’s customers, and any others who need such lists. 

From the Private Wire and Telephone Installation Company we 
have received a copy of their illustrated catalogue of telephones, fire 
alarms, electric bells, &c. The book contains prices and illustra- 
tions. 

From the Imperial Gas and Oil Engine Company, of Halifax, we 
have received some neat folding price lists of the “Imperial” gas 
engine. 
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Shaft Bearings.—In estimating the power required to 
drive a mill, or, in fact, any establishment where the transmission of 
power is necessary, the amount absorbed in turning the ~shafting 
should be taken into account as exactly as it is possible to ascertain. 
Save in the case of a cotton mill, the percentage thus absorbed is 
generally pretty low, and is variously estimated by authorities on the 
subject as from 10 per cent. to 20 per cent. on the total load. But as 
the types of bearings used, and the methods of lubricating the same 
have a marked influence on results, this estimate can only be regarded 
as a vague one, It is generally acknowledged, however, that a con- 
siderable saving may be effected by the adoption of some of the 
improved bearings now being placed upon the market, which not 
only reduce the friction to a minimum, but adjust themselves to the 
varying conditions of the shafting. Sometime ago we placed before 
our readers particulars of several specialties for economical driving 
which have emanated from the works of the Unbreakable Pulley and 
Mill Gearing Company, Limited, of West Gorton, Manchesfer, and 
which are now very extensively adopted throughout manufac- 
turing districts. We now give a few particulars of the same 
company’s improved adjustable swivel bearings, suitable’ for 
hangers, &c., which will be found to possess decided advantages 
over the ordinary style of bearings. In order to show the merits of 
the two systems, we show in fig. 1 the ordinary rigid bearing, with 
brass steps, and in fig. 2 the company’s adjustable swivel bearing, 
which work in spherical seatings. In both cases the shaft is re- 
= as being subjected to ordinary disturbances, such as arise 

rom the pull of a belt, or when the shaft gets out of truth—condi- 
tions of frequent occurrence, even in the best arranged mills. In 
the case of the ordinary bearing, it will at once be seen that the step, 
being held rigidly in its bearing, cannot accommodate itself to the 
erratic movement of the shaft; therefore a rhymering action is set 
up, and the steps are rapidly worn out. This wearing of the brasses, 
moreover, destroys the method of lubrication, inasmuch as the lubri- 
cant is constantly being displaced by the shaft as it rubs against firet 
one part and then the other, causing a pumping action to be set up, 
which also produces excessive waste. In the improved bearing— 
which has m considerably elongated, and rests, as stated, in 
o—- seatings—a shaft is shown similarly affected, but a very 

ifferent result is apparent. The superiority of this bearing over the 
ordinary rigid 4 will be evident at once to the practical mill engi- 
neer. This yielding of the bearing has a very marked effect upon 
the power required to turn shafting, and therefore affects the per- 
centage of the power absorbed. As an illustration of this, a shaft 
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200 feet long and 4 inches diameter has been turned by hand with 
comparative ease, although it had but recently been erected in its 
working position. The company have preferably introduced long 
steps into these bearings for the purpose of efficient lubrication, an 
important feature, which is not admissible in those not free to swivel 
and adjust themselves. The shaft can be allowed to run in a con- 
tinuous film of oil, which is not liable to be wasted. Asan additional 
means of preventing waste, the makers of these improved bearings 
. strongly recommend solid oil as the lubricant, in which case it is not 
likely to flow out at the ends of the bosses, but it is slowly fed on to 
the shaft as required. In arranging the driving of machinery, there- 
fore, it is desirable that mill engineers should carefully consider the 
points above set forth. The company will be glad to furnish further 
information on application at their address. The mill gearing de- 
partment of this company is equipped with special machinery for 
the making of all varieties and sizes of their well-known adjustable 
swivel bearings and hangers, and which are everywhere superseding 
the old rigid brass step bearing. In fact, the company is daily in 
receipt of large repetition orders for their own type of bearings. The 
bearing is of cast-iron, and having ample surface, being truly bored, 
properly lubricated, and capable of adjusting itself to the shaft, the 
wear is found to be almost imperceptible. For coupling shafting the 
company use an improved form of Sellars’s compression coupling, 
which, while far more easy to fit than ordinary flange couplings, is 
equally efficacious, and possesses the further advantage of centreing 
the ends of the two shafts true with each other. Lathes and other 
machines—some by Whitworth and Hulse—for dealing with shaft- 
- ing, gear, and rope wheels, couplings, clutches, and all other articles 
for the economical transmission of power, complete the equipment of 
- the mill gearing department. he printing works of Answers, 
Limited; the Great Eastern -Railway~Company, Stratford,-London ; 
Chronicle Office, Newcastle ; Messrs. Thos. Rivett, Limited, Stock- 


port; Messrs. J. Knott & Sons, Ashton-on-Lyne; and other factories 
at home and abroad have been fitted up on the principle illustrated 
below, and, we are informed, are giving entire satisfaction. The manu- 
facturers are the “ Unbreakable” Pulley and Mill Gearing Company, 
of Manchester and London. 


The Building Trades’ Exhibition,—The exhibition at 
the Agricultural Hall, Islington, which closed yesterday, contained 
very little in the way of electrical exhibits. 

The electric light fittings and wiring branches were represented by 
Messrs. L. V. Riley & Co. and the Star Electric Light Company. 
Messrs. Riley had a neat little show of various fittings, their chief 
speciality being hammered work; they also exhibited a quantity of 
papier maché casings. The Star Company likewise showed a variety 
of fittings and accessories. 

Messrs. Callender’s. Bitumen Telegraph and Waterproof Company 
had a fairly good show of electric light wires, cables, and mains, also 
apparatus used in laying same. . 

Mr. R. Aylmer’s exhibits included electric bells, telephones, 
Leclanché batteries, and Leclanché-Barbier dry batteries. 

Messrs. Banks showed some very convenient folding platforms and 
ladders, and belting was the principal feature at the stand of Messrs. 
R. & J. Dick. 

Messrs. Baird, Thompson & Co., Limited, of Glasgow, had on 
exhibition a variety of ventilating, drying, and cooling apparatus, 
among them being the “ Baird-Thompson” electric propeller which 
can be driven by electric current direct without a separate motor. 

The Blackman Ventilating Company, Limited, showed a novelty in 
the form of a fan and electric motor combined, as supplied to the 
Houses of Parliament recently. In this the fan, which is 30 inches 
diameter, is surrounded by the armature; so that the width of the 
fan forms the whole width of the apparatus. This is especially 
adapted for ventilating rooms, where the fan should not project 
beyond the thickness of the wall. 

There were a good number of gas engine exhibits, though it is stated 
there were less than is usual at this exhibition. Messrs. Tangyes had 
on view the Tangye gas and the Tangye petroleum engines. Messrs. 
J. Powell & Co. showed the “‘ Dougill-Otto” gas engines, for which they 
are sole agents; Messrs. Bilbie, Hobson & Co. (London agents for 
Messrs. J. E. H. Andrew & Co., Limited), showed the “ Stockport” 
gas engine; but the largest show of gas engines was made by Messrs. 
Crossley Bros:, who had engines of various sizes and types throughout 
the exhibition buildings. 











The “Demon” Gas Engine.—The National Electric 
Engineering Company, Limited, have been appointed sole agents for 
London and district for the “ Demon” gas engine, which is manu- 
factured’ by Messrs. W. H. Pasley & Co., of Sherborne. We have 
received an illustrated price list of these engines. 


The “Velvoca.”—The Battery and Motor Company’s 
primary battery launch Velvoca was to be seen by spectators of the 
boat race on Saturday last. We understand that this boat had not 
been under cover, out of the water, or her battery removed or in way 
handled since she was launched last spring. The same set of zincs 
are in use that were in during the closing part of last season, they 
have remained in the batteries, and have not been re-amalgamated or 
handled in any way. At the beginning of the winter the boat was 
simply moored beside the landing stage, and remained there till 
required for use this spring, when she was cleaned up, charged, and 
at once taken out. Those who are acquainted with the amount of 
work that is necessary to be done to a storage launch will, from this 
statement, draw their own conclusions. 


—_—_—_—_—_—_—_—_—_— 
CONTRACTS OPEN. 


Belgium.—April 10th. The Belgian Posts and Tele- 
graphs Department in Brussels is inviting tenders for the supply of a 
--quantity of galvanised iren- wire, porous pots, insulators, &c.. --~ - 
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Portugal.—April 18th. Tenders are being invited by 
the Royal Company of Portuguese Railways at Santa Apolonia, 
Lisbon, for the supply of 5,000 porcelain insulators and a similar 
number of galvanised iron supports. 


Spain.— The municipal authorities of Puente Genil 
(Cordova) are at present inviting tenders for the concession for the 
electric lighting of the town during a period of 10 years. 

Switzerland.—April 10th. The St. Moritz Tramway 
Company in Lucerne, Switzerland, is inviting tenders for the supply 
of 1,750 yards of steel grooved rails for the electric tramway at 
St. Moritz, Engadine. 


———— 


NOTES. 





The Association of Chambers of Commerce of the 
United Kingdom and the Pacific Cable.—The thirty- 
fifth annual meeting of the Association of Chambers of 
Commerce of the United Kingdom was held in March under 
the presidency of Sir Albert K. Rollit, D.C.L.,M.P. The 
attendance of delegates from the Chambers of Commerce of 
all the principal towns in the United Kingdom was very 
large, the proceedings occupying three days. In the course 
of these proceedings attention was called to the Conference 
recently held at Ottawa. The President said :—“ We are 
now honoured with the presence of the Postmaster-General, 
and I think our recognition is due to so many ministers— 
I may almost call them ministers of all denominations— 
who have been good enough to come to our deliberations, 
although, as was said by Mr. Bryce, we confer perhaps some 
reciprocal benefit upon them. I hope the Postmaster-General 
will not lose sight, in what he may say to us, of an Imperial 
question, and that in itself is a strong recommendation for 
sympathy and help ; that he will have regard to the recom- 
mendation of the Ottawa Conference in favour of a British 
Canadian Pacific cable. I feel I express your opinion when 
I say that that is a matter of British and Imperial, as well 
as Colonial importance, and that it is one which we most 
heartily commend to his consideration.” Mr. Arnold Morley, 
M.P. (Postmaster-General), who was cheered on rising, said : 
“You have referred to one question which I believe does not 
appear upon the agenda paper of the present meeting of the 
Association. It is not strictly a Post Office question, althouch 
it relates to a matter in which the Post Office is deeply in- 
terested, and with which I have great personal sympathy, 
and that is, the extension of telegraphic communication 
between this country and other parts of the world. The 
time may come when the department over which I have the 
honour to preside will have more control over the cables 
which are now in the hands of companies. So far, however, 
we have no control, except in the case of France, over the 
foreign and imperial cable communications_of the world ; 
they are in the hands of great companies, which have given 
great satisfaction to the public at large, though not always to 
the commercial world, with respect to -rates;—but-certainly 
by the able manner in which they have carried on the world- 
wide-cable system. So far as we are concerned, we shall be 
most willing to give the advantage of the experience we have 
gained at the Post Office in helping on any reasonable ex- 
tension of that system between different- parts—of-this -great 
empire.” 





The Eickemeyer Patents,—A correspondent writes :— 
“T should be glad if you, or any of your correspondents, 
can inform me who are the owners of the Eickemeyer patent 
for drum armature from whom licenses can be obtained.” 
From the correspondence which recently appeared in the 
E.ectricaL REVIEW, our correspondent will observe that 
the patents referred to are owned-by Messrs. Thomas Parker, 
Limited, of Wolverhampton, though this was disputed by 
the Electric Construction Corporation. 





Electric Tramear Accident in America.—At Hazel- 
ton, Pennsylvania, on Sunday night, an electric tramcar 
was descending a steep grade, when the driver lost control. 
The engine and carriage dashed to the bottom at a terrific 
pace, left the rails, and were completely wrecked. Three 
passengers were killed outright, two others sustained injuries 
Which must prove fatal, and about a dozen others were 
Seriously injured.. No one in the car escaped unhurt. 


Telephonic Communication with Lightships.—The 
Electrical Engineer, of New York, for March 20th, contains 
a short account of the way in which the Scotland lightship 
has been telephonically connected with the shore at Sandy 
Hook. In. the case of a lightship at Wood’s Holl, Mass., 
Prof. Lucien I. Bell joined the telephone cable to the fluke 
of the lightship’s anchor, and relied on the uninsulated chain 
cable to complete the circuit. This arrangement worked 
well until the lightship dragged her anchor during a gale, 
and snapped the cable. At Sandy Hook, however, the con- 
ditions were such that this thoroughly practical arrangement 
would not work, and another was adopted, in which, by an 
elaborate system of short cables radiating from a length 


~placed at right angles to the main cable from shore, the field 


through which the lightship moves in her movements round 
her anchor is thoroughly electrified, and communication thus 
established. We cannot believe that this interesting elec- 
trical experiment is likely to prove of any practical value. 
Imagine the havoc that would be made if the lightship 
dragged her anchor in this case. In the diagram shown 
there are no fewer than seven T-joints in the cable system, 
and 12 loose cable ends. How long are these short lengths 
of cable likely to remain in position on any sort of shifting 
bottom ? Lightships over here do not drag their anchors, 
and the area of the ground over which they range is much 
smaller by reason of the system of mooring in use, and so 
such an arrangement could be more easily employed, but we 
do not think it is in the least likely to be. With regard to 
the use of the chain cable for completing the circuit from 
the anchor to the lightship, we should think it might be 
worth while to keep as much of the chain as possible well 
coated with some insulating varnish or paint. 





Giilcher’s Thermopiles,— Giilcher’s thermopiles, in 
which an electric current is obtained by simply lighting the 
gas, have been subjected, says the Gas |Vorld, to experimental 
measurement by C. Briiggemann, Aix, who employed thermo- 
piles which he had been using for two years. The greatest 
voltage was 3°92 volts, with a current of 2°51 amperes. The 
voltage was found to vary as the square root of the pressure 
of the gas used ; it was, for pressures between 0°44 and 1°36 
inch, equal to 7°3 times the square root of the pressure in 
inches. But since the outflow of gas is also proportional to 
the square root of the pressure, it follows that the voltage is 
directly proportional to the consumption of gas. The highest 
voltage is attained in about 30 minutes after the gas is lit ; 
nine-tenths of the maximum in about 11 minutes, The in- 
ternal resistance increases while the thermopile is in use, but 
soon reaches a maximum, and then remains constant ; about 
0-912 ohms after two years in one of the piles. At a pres- 
sure of 1°2 inch of water, the consumption of gas was 7°8 
cubic feet per hour, with a voltage of 3°97 volts. 





Royal Institution of Great Britain,—Lord Rayleigh 
lectures on “ Argon” before this Institution this evening. 
The following are the arrangements for this Society on the 
Fridays after Easter :—April 26th, “ Effects of Electric Cur- 
rents in Iron on its Magnetisation,” by Dr. John Hopkinson, 
F.R.S., &c.; May 24th, “ Absolute Measurement of Elec- 
trical Resistance,” by J. Viriamu Jones, M.A., F.R.S., &c. 
Other lecture arrangements are as follows :—Tuesdays, April 
23rd and 30th, and May 7th, on “ Alternating and Inter- 
rupted Electric Currents,” by trof. Geo. Forbes, M.A., 
F.R.S., &c. ; Thursdays, April 25th, and May 2nd, 9th, and 
16th, on “The Liquefaction of Gases,” by Prof. Dewar, 
M.A., LL.D., &e. 


City and South London Railway,—The Unopposed 
Bill Committee of the House of Commons has passed the 
Bill promoted by this company for the purpose of obtaining 
an extension of time until July, 1901, within which to con- 
struct the authorised extension of their Electric Railway from 
Stockwell to Clapham Common. The Bill also sanctions the 
creation of £10,000 additional debenture stock and £30,000 
additional preference stock. 








The Northern Society of Electrical Engineers.—At 
the meeting at the Palatine Hotel, Hunt’s Bank, Manchester, 
on Monday, April 8th, 1895, a paper will be read on “ Some 
Methods of Gathering the Energy in Electric Railways and 


“Tramways,” by M. Holroyd Smith, member. 
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The Future of Coal Gas.,—We are greatly concerned 
about the future of coal gas, and with our well-known large- 
heartedness have been constrained to indicate certain direc- 
tions in which the monopolists may exercise commercial 
activity when that time shall arrive, which, they are aware, 
is not far distant, when they will be re-echoing Othello’s 
mournful plaint up and down the land. If they are wise, 
the gas companies will then become what mankind have 
been defined to be, namely, “cooking animals;” and 
thankful should they be that total effacement should not be 
ap rtioned to them. Some time ago, when the danger of 
obliteration first began to threaten them, Dr. Siemens, we 
believe, was kind enough to suggest that they should make 
two grades of gas, one for lighting, the other for heating 
pur - He proved a very Job’s comforter, for these com- 
panies shrank from the expense of a second installation. So 
they, with fear and trembling, sat down and awaited events. 
Their patience is rewarded: their saviour has arrived. Mr. 
Lewis T. Wright has recently claimed that as the lighting 
power of coal gas is increased, its carbon density and 
hydrogen density is also increased, and, per cubic foot with 
that increase, a corresponding increment of heating power 
is obtained. In other words, make the gas give more light, 
and it will give more heat, and there will be no necessity 
for having two separate installations. Don’t they wish the 
could do it and still pay the big dividends! All the worl 
knows, especially the miserable consumer, that in spite of 
every effort, the light from coal gas does not always attain 
the low standard laid down by law. 





Personal,—We learn that Mr. A. P. Trotter, who has 
so ably conducted the editorial department of the Electrician 
for nearly five years, has resigned the editorship of that 
journal. Mr. Trotter’s intention is henceforth to devote his 
whole time to his mechanical and electrical consulting 
practice. He has practised at 28, Victoria Street, S8.W., 
since 1884, first as a partner in the firm of Goolden and 
Trotter, dynamo builders and contractors, and, since 1888, 
as mechanical and electrical consulting engineer. We 
understand he will now be ready to examine, test, and report 
upon processes (mechanical or electrical), patents, &c. 
He possesses a testing laboratory, with continuous current 
electrical supply. Our readers already know that Mr. Trotter 
has given a great deal of attention to photometry, and having 
a good set of photometric apparatus, he is in a position to 
carry out tests of candle-power, or of street and other illumi- 
nation. His portable illumination photometer has been used 
for settling disputes about illumination, and he will now, no 
doubt, be 4 ngs to make measurements for enabling illu- 
minations to Kage in case of replacement of gas by 
electric light. We believe we are right in saying that Mr. 
Trotter, being unconnected with any electrical concerns, 
has no axe of his own to grind. It is, perhaps, worthy 
of mention that he was responsible for the design, and 
supervised the manufacture, of the dynamos of Goolden and 
Trotter at Halifax, the works there being established b 
him. These dynamos, we believe, have had a good, thoug 
quiet record. Mr. Trotter has our good wishes for success in 
his original sphere. 

We understand Mr. A. A. King has severed his connection 
with Messrs. Poole & White, Limited, whom he represented 
as traveller for four years, and has joined the firm of 
Messrs. B. Verity & Sons, of London, Birmingham and 
Manchester, as their northern representative. 





Triplicate Cables and Tricycles.—The following is an 
extract from an Australian paper recently to hand, from 
which it appears that in spite of the much vaunted triplicate 
cable route, communication between Australasia and the rest 
of the world by the present system has its weak points, 
During the recent breakdown of the Australian landlines, the 
following message was sent by the Postmaster-General of 
South Australia to the Postmaster-General of New South 
Wales :—* Have sent an operator on an engine to remove 
the fault between William Greek and Peake, taking all mes- 
sages, and sending them to Oodnadatta, and will return with 
all outward messages, being met at the Peake by tricycle 
from Oodnadatta.” We presume that had the lines to 
Australia only been duplicated, a bicycle would have answered 
the purpose! 


The Madagascar Cable.—The cable between Mozambique 
and Majunga has been laid by the ss. Francois Arago, and is 
reported as working on April Ist, which is the limit of time 
agreed on in the contract signed between the French Govern- 
ment and the French firms which undertook the work. The 
amount of the contract for making and Jaying this cable was 
£84,000, or £34,000 more than the amount for which a 
respectable English company offered to carry out the work. In 
other words, the French Government are gine | willing 
to pay a bounty of 68 per cent. for a cable manufactured in 
France, and laid by French citizens. At the last meeting of the 
Eastern Telegraph Company, Sir John Pender, in speaking 
of this cable to the shareholders, is reported as saying: “ But 
we have always ships about, with cable on board of them, 
and the chances are that we shall not be very far off if any 
hitch should occur in the work, and I should not be astonished 
if, in this case, as in others, we should eventually lay this 
cable.” No details as to the way in which the work was 
carried out are yet to hand; but as regards at least the laying 
of the cable, the Eastern Company have apparently not been 
appealed to. In the copy of the contract before us, we find 
no stipulation as to a guarantee of the cable after it is handed 
over by the contractors ; but we presume that in view of the 
patriotic use for which the cable is designed, and the patriotic 
price paid for it, the contractors will keep a repairing ship 
on the ground during the campaign in Madagascar, as the 
experience with cables in these waters is not reassuring. 

In referring to this subiect the semi-official Temps ex- 
ag its satisfaction at the rapidity with which the cable 

as been laid, and suggests that no English contractor could 
have laid the cable so quickly, and twits Sir John Pender 
with having spoken recently with some disdain of French 
cable contractors. From this it would seem, that the ex- 
pressions used by the chairman have considerably handi- 
capped the Eastern Telegraph Company as to any future 
arrangement which might have otherwise been made with 
them for the repair and maintenance of this cable. 





Trial of a Schweerer Superheater. — Rather apropos 
of the present interest in superheaters, and of our remark 
that there was more than one way of making a superheater, 
comes a description in Engineering of a test made of a 
Schwoerer apparatus put down by Messrs. Jas. Simpson & Co., 
of Pimlico, for the Grand Junction Water Company. This 
superheater is made of cast-iron pipes, with ribs or flanges 
inside and out, to facilitate heat transmission to the steam, 
and the apparatus is placed in the flues and provided with a 
steam jet for external cleansing from dust or soot. The 
following table gives a réswmé of the tests made at the com- 
pany’s Kew station :— 
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Janua December | February | March 
Date. Qist, 1899. | 20th, 1993. | 22nd, 1894. | 13th, 1894. 
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A subsequent series of tests made by the company’s own 
engineer showed 15 per cent. economy with a superheat of 
121°; the saving in this case, however, being measured in 
fuel, and, therefore, including the greater efficiency of the 
boiler, due to extension of heating surface. This superheater 
has already been successfully employed in Alsace, and Messrs. 
Simpson have, it appears, taken up its manufacture in this 
country. 








Fire at Messrs, Statter’s.—The daily papers record that 
a destructive fire occurred on the premises of Messrs. J. G. 
Statter & Co., Cuba Street, Millwall, on Tuesday. It -' 
be remembered that three or four years ago the premises 0 
Messrs. Statter & Oo., at West Drayton, were completely 
destroyed. “its 





Electrical Football.—Eleven employés of Johnson ae 
Phillips knocked about eleven employés of Siemens at — 
last Monday. Johnson & Phillips won by four goals to m#. 
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Remarkable Steam Engine Performance.—In Cassier’s 
Magazine, Mr. Chas. J. Porter criticises a report of trials 
made in June last of a triple expansion engine made by 
Victor Coates & Co., of Belfast. The trials show that onl 
11°75 and 11°52 lbs. of water per H.P. hour were used. 
Seeing that the cylinders were not jacketed, no intermediate 
re-heaters were employed, and there was no superheating, such 
a result naturally attracted Mr. Porter’s attention ; for the 
weight of steam used, though so small, corresponds with an 
evaporation of 11°55 and 11°63 lbs, of water per pound of 
coal, and even to 13°9 and 14 lbs. from, and at, 212°.. Mr. 
Porter finds that the actual terminal pressure is some 14 Ibs. 
higher than the theoretical, showing heavy re-evaporation of 
initially-condensed steam, and this alone he considers sufficient 
to throw doubt upon the claimed economy. He also finds 
that the water accounted for by the indicator is in excess of 
that pumped into the boiler; in one case the indicator 
showing 11,320 lbs. of steam from 9,106 lbs. of water pumped 
to the boiler. He draws further attention to numerous other 
inconsistencies, and, while declining to attempt a solation of 
the puzzles, he particularly points out that such diagrams as 
are given as samples are obviously not the sort of diagrams 
associated with engines of high economy. It is possible that 
other high efficiency tests so loudly paraded would come off 
very poorly if analysed as Mr. Porter has analysed these, but 
not many men can find the time to go thoroughly into such 
analyses, and so it is that claims are made and allowed to 
pass for which there is no basis ; in fact, we wonder our con- 
temporary, Hngineering, in whose issue of August 17th, 1894, 
the tests were published, did not investigate such a claim, in 
face of the coal duty, the steam consumption, and the entire 
absence of any special means of economy in shape of super- 
heating or jacketing. The net result of 1:0 lb. of coal per 
H.P. hour actually claimed should alone have been sufficient 
to draw attention totheerror. Even Vivian’s coal is scarcely 
to be allowed 14 lbs. evaporative effect. How much is due 
to the shortness of the test does not appear, but as only three 
hours were occupied on each test, we can readily picture to 
ourselves that the test began with full furnaces and a high 
water level, and finished at the other extreme. 





Our Suggestions for Dealing with Apparent Death. 
—There has been so great a demand for our “ Suggestions,” 
that the number printed originally was speedily exhausted. 


THE “ELECTRICAL REVIEW'S” SUGGESTIONS 





We have now reprinted the suggestions, and shall be pleased 
to send them free of charge to any address. 


Lectures,—At the Twickenham Working Men’s Club 
and Institute, on Thursday evening, Mr. W. J. Alexander, 
A.LE.E., gave a most interesting lecture on “Electricity by 
Influence Machines.” The lecture was illustrated by means 
of diagrams depicted on a screen, and the many experiments 
on the various machines added greatly to the interest. 

Last week, Lord Kelvin lectured under the auspices of the 
Philosophical Society of Glasgow on the “ Electrification of 

ir. 

At the University College, Nottingham, recently, Prof. 
Robinson delivered, on 29th inst., the last of a series of lec- 
tures on “The Work of the Electric Current.” 

On Wednesday, at the Building Trades Exhibition, a lec- 
ture was delivered by Prof. Robinson on “ Electricity as 
Applied to Public and Private Purposes.” 








A New Phase in Consulting Work.—From Dr. Hop- 
kinson downwards, we might say that a consulting electrical 
engineer’s life is not a happy one. A young consultant was 
requested at the end of January last to report upon the 
wiring of an installation in a West End house. He found a 
number of defects, which were specified in a very concise and 
clear manner; he advised that the work should be entirely 
remodelled, as the workmanship and material employed he 
considered decidedly inferior for the class of building ; and 
he was careful to state at the beginning of his report that 
the work was not entirely finished at the time of his exami- 
nation, but that it shortly would be. To his surprise, he 
received about a fortnight afterwards a letter from a firm of 
solicitors acting on behalf of the wiring contractors, stating 


~ that the report was made upon a superficial inspection, and 


based upon an imperfect state of the works, and before it 
had been finished, exactly, in fact, as the consultant himself 
had been careful to point out so far as the last statement 
goes. The solicitors, furthermore, stated that they did not 
wish to make the report, which they characterise as inac- 
curate and altogether without justification, the subject 
of legal proveedings against the engineer, but they coolly 
suggested that he should re-examine the finished work, and 
furnish a further report based upon the second inspection, 
which would, no doubt, show him the errors which he had 
made in his first. Failing this, the poor unfortunate expert 
was requested to furnish the name of his solicitor. He hied 
him to a firm of solicitors, who replied to the legal advisers 
of the contractors by expressing surprise that such a letter 
sould be addressed to a consulting engineer for making a 
private report, and that it appeared as if an attempt was being 
made to intimidate their client from expressing his bond fide 
an! honest opinion on work in respect of which he was pro- 
fessionally engaged to report as to its efficiency. If the con- 
tractors, they went on, “think that our client is likely to be 
affected or frightened by the remarks contained in your letter, 
or be thereby deterred from expressing his true opinion, we 
must assure them of their mistake.” In conclusion, they 
saw no reason why their client should go to the trouble and 
inconvenience of making a second examination, he being pre- 
pared to substantiate every word contained in his report, and 
they expressed their willingness to accept service on their 
client’s behalf if the contractors thought it wise to show fight. 
In this interesting stage we believe the matter is left legally, 
but we understand that a new owner of the premises has 
had them completely revised. 





A Deadlock at Hall.—A regrettable deadlock has arisen 
at Hull with regard to the extensions. At a meeting of the 
Electric Lighting Committee on Thursday last, the electrical 
engineer (Mr. Gibbings) reported that machinery of an esti- 
mated value of £2,854 would probably be required for the 
year 1895-6. He recommended that as the previous work 
was satisfactorily carried out, the extensions should be en- 
trusted to the same contractors. The sub-committee recom- 
mended that the full committee should obtain quotations 
from Messrs. Willans & Robinson for the engine, Messrs, 
Holmes & Co. for the dynamo, Davey, Paxman & Co. for the 
boiler, and Crompton’s for the switchboard and instruments. 
Then some members of the committee, actuated to some ex 
tent by local feeling, thought it right that Hull firms should 
be invited to tender. The real obstruction, however, did not 
arise on this point; it was on the allegation, made by Mr. 
Broadberry, that Messrs. Willans & Robinson were not fair 
employers. This feeling was accentuated when the accounts 
of this firm came up for approval ; it was then moved that 
the accounts be held over on the grounds that Willans and 
Robinson had not adhered to the conditions of their contract 
with reference to the standard rate of wages. On both 
questions the voting was equal, and the sub-committee’s 
minutes were not adopted, although the chairman pointed 
out the danger of such a course. Now, we have not 
the slightest doubt that Messrs. Willans & Robinson can 
effectually meet the allegations that have been made 
against them. The charges, in our estimation, are 
of a most serious character, and certainly not free from 
danger. It is, however, much to be deplored that there 
should be any delay in providing for an increased output 
from the Corporation station. To our mind, Mr. Cibbings, 
the engineer, had ample justification in recommending that 
previous contractors should be entrusted with the work. The 
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works have proved to be a great success, and it does seem 
reasonable to suggest that extensions should be carried out on 
similar lines. It would be a thousand pitiesif the dissensions 
in the committee were to militate against the future success 
of the electric lighting department. On the face of the 
matter, we see no reason for the obstruction. It is, no doubt, 
a very desirable thing to encourage home industries; but 
would thé encouragement of home industries be always com- 
patible with the interests of the ratepayers? With regard 
to the objection against Willans & Robinson, we steadily 
refuse to believe the allegations; being false, there can be 
no two opinions of the conduct of those who have made 
them. 


Power Absorbed by Belts and Ropes.—The Société 
Industrielle du Nord de la France have published their re- 
port on the tests made in August, 1894, of the comparative 
pene os: Be ropes and belts. They were made with an engine 
having both a belt and a rope pulley, each 5 metres diameter. 
The engine, of 200 H.P., worked a dynamo to supply current 
to a bank of incandescent lamps, and every care was taken 
to maintain the resistance constant. The articles tested 
were—a Lechat cotton belt, 17°7 inches x ‘374 = 6 6 square 
inches cross section; a Lemaire belt of leather, 17°7 inches 
x ‘49 = 8:7 equare inches cross section; a Domange leather 
belt, 17°4 inches x *43 = 7°5 inches cross section; and five 
ropes by Messrs. Saint Fréres, of 1°77 inch diameter and 8 
inches cross sectional area total. The material of the ropes 
was manilla. In every case the horse-power transmitted was 
practically 161, and the power was practically alike in all four 
cases, as shown by the following table, which has been pre- 
pared from the report by our contemporary, Engineering, 
which expresses its regret at the very meagre results obtained 
from so excellent an opportunity :— 








| | | " j 
Per Sec- Pull | Weight pp og 
LH.P. | cent. | tional Be of to drive 
| slip. | area. os belt. constant 


| | load. 
| 





| } | | 
Lechat cotton belt . | 16191! ‘780 | 6620! 163 | 333  100°87 
Lemaire leather belt 161°00' ‘961 | 872 | 134 330 100 37 
Domange , ,, 16242 ‘780 753 156 | 293 101°07 
Manilla ropes -- | 160°70 ‘329 | 800 156 419 100°00 


The ropes, while slipping least, have much the heaviest 
weight. In other respects the data are practically alike, the 
speed of the belts and ropes being about 68 feet per second, 
and, on the whole, we should be indisposed to attach much 
weight to the figures. It is indeed a pity that more was not 
attempted, something not done with cotton ropes, and in- 
formation supplied as to the actual power transmitted. The 
indicated power alone is given, andjno figures are shown 
bapa the power absorbed by the resistance can be guessed 
at, so that the belt tensions are nominal only, and the true 
belt tension cannot be known, though this might have been 
ascertained, and much valuable knowledge gained as to the 
minimum tension needed to drive a given load, all of which 
was within reach by means of the sliding bed-plate of the 
dynamo. 





The Optical Rotation of the Tons,—This is a subject 
of profound but withal limited interest, and is not likely to 
be regarded as a very fascinating study by any save those 
whose researches lead them into the borderland between 
physies and chemistry. Nevertheless it is felt very generally 
that in this “ borderland ” explorers will discover that which 
will throw light upon that obscure subject, the nature and 
origin of electricity. An addition to such knowledge as we 
have concerning it has recently been made by P. Walden, 
who contributes a paper to the Zeitschrift fiir Physikalische 
Chemie, xv., p. 196. The special object of his investigation 
was the determination of the optical rotation of ions. From 
observations with certain organic acids, he concluded that the 
undissociated molecule possesses a somewhat greater rotatory 
power than the dissociated molecule. In experiments with 
various metallic salts, he was led to conclude that the rotation 
of their solutions is dependent on the number of active ions, 
and at complete dissociation in equimolecular solutions, the 
rotations of different salts containing the same active acid ion 
are equal. The molecular rotation of an electrolyte of two 
active ions appears to be equal to their molecular rotations. 


Magnetic Rotation of Hydro-Carbons.—In a paper 
recently read by Dr. W. H. Perkin, F.R.S., before the 
Chemical Society, he shows that the magnetic rotations of 
the olefines do not differ from those of the paraffins to quite 
such a large extent a3 do other substances correspondingly 
unsaturated. There are some exceptions, however, which he 
duly calls attention to. The molecular rotations, speaking 
generally, which involve both density and specific rotation, 
exhibit great regularity. Dr. Perkin has been at work upon 
this subject for years, and has accumulated and published a 
vast amount of data. Before long we anticipate that he will 
be able to venture some important generalisations of deep 
import to those who are concerned about the nature of elec- 
tricity and magnetism. 








NEW COMPANY REGISTERED. 





Rand Central Electric Works, Limited (43,712).— 
This company was registered on March 30th with a capital of £300,000 
in £1 shares, to carry on the business of generators and distributors 
of electric energy for the purposes of light, heat, motive power, or 
otherwise, at the Witwatersrand or elsewhere in South Africa, and to 
enter into agreements with Siemens & Halske. The subscribers (with 
1,000 shares each) are:—Sir C. R. Wilson, G.C.M.G., C.B., 16, Wilson 
Street, S.W.; M. Michaelis, 120, Bishopsgate Street Within, E.C., 
merchant; M. Rapp, 4, George Yard, E.C., bank manager; P. Tar- 
butt, 23, St. Swithin’s Lane, E.C., engineer; A. Barsdorf, Wool 
Exchange, E.C , merchant; S. Neumann, Warnford Court, E.C., mer- 
chant; A. H. Marker, Warnford Court, E.C., merchant. The number 
of directors is not to be less than six nor more than eight; of the 
first, one is to be appointed by Siemens & Halske, one by E. Lippert, 
one by each person who may pay for in full 50,C00 shares, and the 
rest by the subscribers; qualification, £1,000; remuneration, £2,000 
perannum, divisible. Registered by Budd & Co., 24, Austin Friars, 
E.C. 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 





Electric Welding Company, Limited (31,364).—The 
registered address of this company has recently been changed from 
6, Great George Street, Westminster, S.W., to 21, Hindon Street, 
Pimlico, London, 8.W. 


Elmore’s Wire Manufacturing Company, Limited 
(31,044).—The annual return of this company was filed on January 
23rd. The capital is £300,020 in 133,500 ordinary, 16,500 pre- 
ference, and 10 founders’ shares of £2 each. 67,278 ordinary, 15,000 
preference, and 10 founders’ shares have been taken up, and the full 
amount called. £161,995 15s. has been received, leaving £3,145 5s. 
unpaid. £565 has been paid on 1,610 ordinary shares forfeited. 


Elmore’s Patent Copper - Depositing Company, 
Limited (28,053).—The annual return of this company was filed on 
January 23rd. The capital is £200,000 in 91,195 ordinary and 8,805 
preference shares of £2 exch. All the ordinary, and 8,560 preference 
have been taken up, and 23,300 shares have been issued as fully paid. 
The full amount has been called on the rest, and £152,910 has been 
paid ; 10s. per share has been paid on 15 forfeited shares. 


Newcastle and District Electric Lighting Company, 
Limited (28,022).—The annual return of this company, made up to 
February 25th, was filedon February 28th. Each of the 5,000 shares 
of £10 each has been taken up, and £8 per share has been called and 
paid. 


Carbon Syndicate, Limited (41,991).—The statutory 
return of this company was filed on February 7th, and showed that 
2,064 shares were taken up and 103. called on each. £972 bas been 
received and £60 is still unpaid. The capital is £100,000 in £1 shares 
(25,000 preference and 75,000 ordinary.) 


Capsule Battery Company, Limited (42,039).—The 
statutory return of this company was filed on February 11th. The 
capital is £30,000 in £1 shares, and 3,157 have been taken up. The 
full amount has been called and paid on each. 


Medical Electrical Institute, Limited,—The statutory 
return of this undertaking was filed on March 5th. Only the seven 
subscribers’ shares have been taken up out of a capital of £75,000 in 
25,000 £1 preference and 20,000 £2 103. ordinary shares, but nothing 
has been called. 


Kensington and Knightsbridge Electric Lighting 
Company, Limited (26,193).—The annual return of this company 
was filed on March 12th, when 15,000 ordinary, 10,000 first pre- 
ference and 2,460 second preference shares were taken up, out of a 
capital of £350,000 in’ 50,000 ordinary, 10,000 first preference and 
10,000 second preference shares of £5 each, 5,000 of the ordinary 
have been issued as fully paid, and £5 per share has been called on the 
remainder, with the result that £112,300 has been received. 
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Westminster Electric Supply Corporation, Limited 
(27,061).—The annual return of this company was filed on March 
13th, when 68,000 shares were taken up, out of a capital of £400,000 
in. £5 shares, £5 per share has been called on 60,000, and £2 per 
share on 8,000, resulting in the receipt of £315,986, leaving £14 in 
arrears. : 


Peru Telephone Company, Limited (29,290).—The 
annual return of this company was filed on January 25th, when only 
seven shares were taken up out of a capital of £100,000, in £5 shares. 
No calls have béen made. 


Pacific Telegraph Company, Limited (23,496).—The 
annual return of this company was filed on March 8th, when 18 
shares were taken up out of a capital of £2,000,000, in £10 shares. The 
full amount has been called, and £130 has been paid, while £50 is 
still unpaid. 


Pontypridd Electric Light and Power Company, 
Limited (36,109).—The annual return Of this compaty was made up 
to March 21st. The capital is £10,000, in £5 shares, of which 1,143 
have been taken up. £5 has been called on 669, and £4 per share on 
474. £5,241 has been paid. 


National Electric Supply Company, Limited (29,992). 
—The annual return of this company was filed on March 6th, when 
100 founders’ and 10,520 ordinary shares of £5 each were taken up 
out of a capital of £100,000, in £5 shares (100 founders’). The 
full amount has been called, and £53,085 paid, leaving £15 as yet 
unpaid. 

Newcastle - upon- Tyne Electric Supply Company, 
Limited (27,997).—The annual return of this company was filed on 
March 4th. The capital is £50,000, in £5 shares; 7,811 have been 
taken up, and 115 issued as fully-paid ; £4 per share has been called 
on the remainder, and £33,815 has been paid; £3,031 has been paid 
in advance of calls. 


City of London Electric Lighting Company, Limited 
(34,406).—The annual return of this undertaking was filed on March 
22nd, when the whole of the capital of £800,000, in 40,000 preference 
and 40,000 ordinary shares of £10 each was taken up, and paid for in 
full. 


L, Alwyn, Limited (37,619).—The annual return of this 
company was filed on December 28th, when 1,514 shares were taken 
out of a capital of £2,000, in £1 shares. 500 of these have been 
issued as fully paid, and the full amount of £1,014 has been called 
and paid on the remainder. 


Incandescent Electric Lamp Company, Limited 
(39,316).—The annual return of this company was filed on December 
2ist. The capital is £25,000, in 2,000 ordinary and 500 deferred 
shares of £10 each. 1,200 ordinary and all the latter have been 
taken up, of which the deferred have beer. considered as fully paid. 
£8 10s. per share has been called on the ordinary, resulting in the 
receipt of £10,140. ‘ 


Sunbeam Lamp Company, Limited (25,498).—The 
annual return of this company was filed on February 16th, when 
1,620 shares:were taken up cut of a capital of £25,000 in £10 shares. 
857 have been issued as fully paid, and the full amount has been 
called, and (with the exception of £30) paid on the remainder. 


Telegraph Construction and Maintenance Com- 
pany, Limited (1,147 C).—The annual return of this company was 
filed. on March 22nd. The whole capital of £448,200 in £12 shares 
has been taken up and paid for in full. 





CITY NOTES. 


Direct Spanish Telegraph Company, Limited. 


TuE ordinary general meeting of this company was held on Friday 
last at the cffices, Winchester House. 

Mr. Epmounp Erttincer, who presided, in the unavoidable absence 
of Sir John Pender, stated that the balance to the credit of revenue 
account: (£4,076) was smaller than they had been accustomed to, 
and it was £919 less than the balance for the December half of 1893. 
This was not owing to any increase in their expenses, which, in fact, 
had been £348 less altogether, but was simply owing to the traffic 
having been poor. He might state that the expenses would have been 
still less but for certain exceptional items, which he explained. The 
total receipts had been £10,477, or £1,268 less than in the December 
half of 1893. The poorness of the traffic was owing to the depres- 
sion of trade. He might state that, as regarded the current half- 
year, an improvement was shown, for while they had small losses of 
traffic in January and February, they had had an increase in the 
present month of £485. Possibly this improvement might be owing 
to the difficulties between Spain and Cuba, which must necessitate 
a@ good deal of communication between them. The amount out- 
standing due to the company was £41,595, and for a small concern 
this was undoubtedly a large sum. The payments they received 
from abroad-were not always quite punctual, and at the end of last 
year, by some accident, more was owing to them on account of traffic 
than had ever before been the case. Of the amount in question, 
however, £22,459 had been received since the date to which the ac- 
counts were made up. On the other side of the accounts, the item 
ot “ outstanding liabilities” was proportionately larger, amounting on 


the present occasion to £24,547, as compared with £14,900 a year ago. 
This arose from the same circumstance as that to which he had just 
referred, because, if foreign Administrations did not pay what they 
owed to the company, the latter did not pay those to whom they were 
indebted. However, since the date to which the accounts were made 
up tkey had paid off £13,246 from the item in question, as well as 
the temporary loan of £6,£00. They had, in fact, paid off all their 
liabilities excepting £13,000. The outstanding accounts due to the 
company included a certain amount which they had claimed from the 
owners of the ship Caloric for the damage done to their cable. Since 
the publication of the report the action had been tried, and had gone 
against the company. The matter was very important not only to 
their company, but to all who were connected with telegraphy, for it 
established certain things by authority of law, which, he thought, 
were not dealt with before. He would not comment on the case, as 
he was not prepared to say that the matter had yet been finally 
settled. He concluded by moving the adoption of the report. 
Mr. J. Dentson PenpER seconded the motion, which was carried. 


Anglo-Portuguese Telephone Company, Limited, 


THE ordinary general meeting of this company was held last Thurs- 
day, at the offices, New Broad Street. 

Sir ALEXANDER ARMSTRONG presided, and in moying the adoption 
of the report, said he thought the condition of the company was very 
satisfactory. After making all deductions, and including the balance 
brought forward, the amount to the credit of profit and loss account 
was £10,629, of which they proposed to place £6,500 to reserve 
account, increasing it to £20,000, and to carry forward the balance of 
£4,129. The expenditure on capital account during the year had 
been £3,226. Oa December 31st they had 1,178 paying subscribers 
in Lisbon and 1,199 in Oporto, representing a gross annual value of 
£15,638, and with the increase which had taken place during the 
present year, their income was now about £16,000 a year. In view 
of the depressed financial condition of Portugal, he thought it was 
very satisfactory that the progress of the telephone in that country 
had been in every way successful, for since its introduction its use 
had gradually continued to increase year by year. Their loss by ex- 
change last year was £2,241, which was really equivalent to 4} per 
cent. on their share capital. This loss and the expenditure on capital 
account had tended to cripple their resources, but still the company’s 
position was a sound one, and they looked forward at an early date to 
being able to pay a satisfactory dividend. 

Mr.C.L W. FirzGeracp seconded the motion, which was adopted. 


Altrincham Electric Supply, Limited, 


THE first annual meeting was held last week at 33, Brazenose Street, 
Manchester. Mr. F. B. Ross presided. 

The Secretary (Mr. J. E. Sharples) submitted the report of the 
directors, which stated that the public lighting of Altrincham and 
Bowdon was commenced on January Ist, and bad proved in every 
way most satisfactory. There seemed every prospect of the company 
obtaining plenty of customers. 

The CHatrMaN, in moving the adoption of the report, said that the 
work of laying the mains was begun towards the end of September, 
1894, and at Christmas the three feeaing centres (Old Market Place, 
St. Margaret’s Church, and Old Bowdon Church) had been connected 
with the Broadheath generating station. The total length of cable 
laid was upwards of 14,000 yards. A very gratifying amount of sup- 
port had been accorded by the public, and the light had given general 
satisfaction. At present there was connected with the mains an 
actual equivalent of 2,552 8-candle-power lamps. It was estimated 
that before the commencement of the next lighting season the number 
would be at least 5,000. That would be eufficient to pay all the ex- 
penses of the company, and then they would begin to think of divi- 
dends. They had received considerable opposition from the gas 
company, which he thonght would not redound to the credit of the 
gas company. He did not see that the gas company would suffer by 
their success; there were so many ways in which gas could be used. 

Mr. W. P. J. Fawcus seconded the motion for the adoption of the 
report. He said he had no doubt that when they got more customers 
they would be able to reduce the price of the light. There was no 
reason why electricity should not be produced cheaper than gas, and 
he looked forward in a few years to the price being reduced from 7d. 
to 4d. per unit. At the latter rate it would be much cheaper than 
gas. At present the cost of coal to the company was a little over jd. 
a- unit, as compared with 14d. in Manchester; but they expected 
when certain appliances were brought into use to reduce the cost of 
coal to about 4d. per unit. ~~~ ~~ 

The report was adopted. 

Mr. F. B. Ross and Mr. W. P. J. Fawcus were re-elected directors, 
and a sum of £100 was voted to the directors for their services. 





Hove Electric Lighting Company. 


Tue directors announce the issue of the balance of 2,851 ordinary 
£5 shares at 5s. premium, and of £12,500 first mortgage 44 per cent. 
debentures, the balance of the authorised debenture capital of 
£25,000, at 103 per cent. The company was formed in 1892, witha 
capital of £40,000. The total capital outlay to the end of December 
was £48,828, and the accounts for 1894 showed a profit of £1,243, a 
dividend of 3 per cent. being paid. The directors, the prospectus 
states, anticipate being able to distribute 5 per cent. this year. The 
whole of the debentures form a first charge on all the property and 
assets, and those now issued can be repaid at the option of the com- 
pany on and after January 1st, 1905, on six months’ notice, at 105 
per cent. 











428 


THE ELECTRICAL REVIEW. 


[Vol. 36. No. 906, Apri 5, 1895. 





Willans & Robinson, 


THE report of Willans & Robinson, Limited, for the half-year ending 
December 28th, states that the business continues to increase in a 
satisfactory manner. The indicated horse-power of engines ordered 
was 15,809, making the total for the year 26,624. For the correspond- 
ing period of 1893 the figures were 9,660, and for the whole year 
18,950. After writing off £2,870 for depreciation, and providing for 
interest on the debentures, the balance to the credit of the profit and 
loss account is £8,520. Out of this the directors propose that a divi- 
dend be paid at the full rate of 6 per cent. per annum upon the pre- 
ference, and at 7 per cent. per annum upon the ordinary shares—the 
same as last half-year—together amounting to £6,006. The sum pay- 
able to the directors, in accordance with the articles of association, is 
£754, and it is proposed to carry the balance, £1,760, to the reserve, 
raising that fund to £2,646. The amount available would be sufficient 
to pay a dividend upon the ordinary shares at the rate of about 11 
per cent. per annum, but the directors feel sure of the concurrence 
of the shareholders in the view that, at this early stage of the new com- 
pany’s business, the rapid building up of asubstantial reserve fund is an 
object of greater importance than the payment of high dividends. 
Owing to unavoidable Jegal delays, the company has but lately ac- 
quired possession of the site selected for the extension works; 
there is, therefore, little probability that the new buildings will 
add to the company’s facilities for producing engines during the pre- 
sent year. Pending the completion of new works, the business is 
necessarily carried on under disadvantages which act very unfayour- 
ably upon cost, and therefore upon profits. The restricted space at 
Thames Ditton, and the limited number of tools available, in pro- 
portion to the increasing business, make that increase a matter as 
much of embarrassment as of gain. It is, nevertheless, a fact full of 
encouragement for the future. The site selected is at Rugby, about 
half a mile from the station, and adjoining the main line cf the 
London and North-Western Railway, with which it will be connected 
by asiding. About 28 acres were purchased, but of this five acres 
have been resold as building land. As a temporary measure, pre- 
mises have been rented at East Molesey for the storage of patterns, 
&c. A few tools have also been purchased and fixed there, in aid of 
the works at Thames Ditton. The increase in rent and taxes is due 
to tis cause. There are some other increases in general charges, 
some of a temporary nature, and others due to increased work. 
Orders have been taken for some of the company’s water-tube boilers 
(Niclausse’s patent), which are now in course of manufacture at 
Thames Ditton; but any large development of this business must be 
postponed until the works at Rugby are completed. 





Sheffield Electric Light and Power Company, 
Limited, 


Tue report of directors for the year ended December 31st, 1894, 
states :—During the past year the company have continued the ex- 
tension of the underground mains into the residential districts of 
Broomhill and Ranmoor, and have also completed the construction of 
the new electric light station and the erection of a new chimney, con- 
sequent on the development of the business brought about by the in- 
—— demand for current. The accounts show the balance of profit 
as follows :— 


£ 8. d. 
Balance brought from last year eee 585 5 64 
146 19 


Balance of suspense account transferred ° 
Net profit for the year ... ove . --» 1,943 3 104 
£2,675 8 104 


£68040 2 ‘ <€ 


From which must be deducted :— 


. Interest on debentures ... 691 4 8 
Proportion of formation expenses 
written off ioe a oe 202 7 23 
Transfer to depreciation fund ...1,250 0 0 
2,143 11 104 


Leaving a balance of ... ... £531 17 0 








which the directors propose to carry forward to the current year. In 
view of the substitution of underground mains fur those overhead, it 
has been considered prudent to set aside the substantial sum of £1,250 
to provide for this and any other depreciation. It is gratifying to 
record that the gross revenue from the supply of current has increased 
during the past year from £3,555 11s. in 1893 to £4,849 9s. 4d. in 1894, 
whilst the working costs during the same period have been satisfac- 
torily decreased. 





Edison Gower-Bell Telephone Company of 


Europe, Limited. 
THE ordinary general meeting of this company was held on 
Thursday last week, at the offices, 53, New Broad Street, Sir Alex- 
ander Armstrong presiding. 

The Cuareman, in moving the adoption of the report, stated that 
the suit in connection with the company’s patent rights in Belgium, 
which had been pending for eight years, had at length terminated in 
the company’s favour, and the Zurich Telephone Company, working 
in Namur, had been found in damages and costs. In view of this 
success, and in anticipation of a satisfactory financial recognition of 
their claims, the sctions entered against other and more important 
infringers were being vigorously proceeded with, and they had every 
reason to expect the same satisfactory result from these actions as 
that which had attended their suit with the Zurich Company. 

Mr. C. L, W. FirzGeratp seconded the motion, which was 
adopted. 


The Southampton Electric Light and Power 

Company, Limited, 
Tue report of the directors states that the directors have much 
pleasure in submitting to the shareholders the fourth annual balance- 
sheet and profit and loss account to December 31st last. The progress 
referred to at the last annual meeting has been more than maintained, 
and in consequence the directors are able to report a net profit of 
£1,014 12s. 3d., which, after setting aside £100 for depreciation and 
£100 for directors’ fees, and paying interest on loans and debentures, 
and writing off the balance of the loss last year (£184 17s. 10d.), leaves 
£137 16s. 7d. to be dealt with. Out of this amount the directors re- 
commend a dividend of 6 per cent. per annum on the preference 
shares, and a dividend of 2} per cent. on the ordinary shares, which 
will absorb £102 2s. 6d., leaving £35 14s. 1d. to be carried forward. 
As in last year’s report, a statement of revenue and expenses is 
appended :— 


STATEMENT OF REVENUE AND EXPENSES. 





aes 





' Lamps | 

| (8C.P.), | Units sold. | Revenue. Expenses. 

| Dee. 31st. | | | 

| nr = a. | se 
1891 (partonly) | — | 5469 | 350 511) 535 2 
1892... on 2,209 35,537 | 1,153 4 10; 1,152 0 


e ORES 


1893 3,162 | 53848 160614 8| 1121 4 
UOT 1 gigg67 | 
1894 5 erancs'=| 1500 f | 85501 | 2,491 6 -7) 1,676 14 


| } | 





The directors have applied for a provisional order, which they are 
happy to say is now practically secured. The directors who retire 
from office are Mr. W. H. Mitchell and Mr. J. F. Albright, who, being 
eligible, offer themselves for re-election. The auditor, Mr. C. Cox, 
also offers himself for re-election. 





The Akester Electric Syndicate, Limited.—At an 
extraordinary general meeting of this company, held at the offices of 
Messrs. Wilson, Bristows & Carpmael, No. 1, = Buildings, 
E.C., on March 28th, 1895, the subjoined extraordinary resolution 
was passed :—“ That it has been proved to the satisfaction of this 
meeting that the company cannot, by reason of its liabilities, con- 
tinue its business, and that it is advisable to wind up the same 
voluntarily, and that the same be wound up accordingly.” Mr. J. 
Durie Battullo was appointed liquidator. 


Eastern Extension Telegraph Company.—The ac- 
counts to December 31st show, subject to audit, a balance of profit of 
£170,937 after payment of three interim dividends. The directors 
now propose to distribute the usual dividend of 2s. 6d. per share, 
making a total dividend of 5 per cent. for 1894, together with a bonus 
of 4s. per share, or 2 per cent., making a total distribution of 7 per 
cent. for the year. 


The Kent Patent Arc Lamp Company, Limited.— 
A general meeting of the above company will be held on May 6th, 
1895, at 3 o’clock in the afternoon, at 17, Holborn Viaduct, E.C., in 
order that there may be laid before the meeting an account showing 
the manner in which the winding-up has been conducted, and the 
property of the company has been disposed of, &c. 


Eastern Extension, Australasia and China Tele- 
graph Company, Limited.—The numbers are announced of the 
5 per cent. Australian Government subsidy debentures, drawn to be 

id off at par on July 1st next at Messrs. Barclay, Bevan & Co., 54, 

ombard Street, E.C., after which date interest on them will cease. 


The Direct United States Cable Company, Limited. 
—The board have resolved upon the payment of an interim dividend 
of 2s. per share, free of income tax, being at the rate of 2 per cent. 
per annum for the quarter ending March 31st, 1895, such dividend to 
be payable on and after the: 24th inst. 


The Telephone Company of Austria, Limited.—A 
general meeting of the shareholders of this company will be held at 
the offices of the company, 53, New Broad Street, E.C., on May 3rd, 
1895, at 12.30 p.m., for the purpose of receiving the liquidators final 
report and accounts. 








TRAFFIC RECEIPTS. 


The City and South London Railway Company. The receipts for the week 
ending March 8lst, 1895, amounted to £932; week ending April Ist, 
1894, £843; increase, £89; total receipts for half-year, 1695, £12,648 
corresponding period, 1894, £12,035; increase, £613. 

The Direct Spanish Telegraph Company, Limited. The estimated receipts for 
the month of March, 1895, amounted to £2,388, against £1,800 Ta the 
corresponding period of last year. 

The Liverpool Overhead Railway Company. The traffic receipts of this railway 
for the week ending March 3lst, 1835, amounted to £1,002; corresponding 
week last year, £841. 

The Western and Brazilian Telegraph Company, Limited. The receipts for the 
week ending March 2th, after deducting 17 per cent. of the gross 
moots payable to the London Platino-Brazilian Telegraph Company, 
Limited, were £3,148. 
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SHARE LIST OF ELECTRICAL COMPANIES. 





TELEGRAPH AND TELEPHONE COMPANIES. 

































































Pres Stock | Dividends for | Closing Custos os during 7 
res NAME. _ the last three years, | March 27th. | ‘April Sra. “Angle 
a | “1992. | 1893. | 1894. " | " |Highest., Lowest 

173,400/| African Direct Teleg., Ltd..4% Deb. .. 0s es | 100s, 4% | 4% (101 —104 = 101 —104 
1,012,8807) Anglo-American Teleg., Ltd. és ont ae wes (Stock £2 15s. £2118. €2 os, 414— 42} 41 — 42 428 | 413 
2,993,560, Do. do. 8 % Pret : Stock £510s,£5 28. £4 4s, 781-79) | 78 — 79 | 80 | 783 
2,993,560/| Do. dao. Stoc | 6}— 6; | 65— 7 | 6! 68 

130,000 | Brazilian 2 AB ny Teleg., Ltd. ; 10. | 63% § 64% § |12— 124 | 12— 125 | 124 | 129, 

75,0001, Do. do. 5%, repayable J "June 1906 » |100/6%|5% | ... [109 —113 [109-113 | .. | ... 

44,000 | Chili Telep., Ltd., Nos. 1 to 40,000 . oe . 5 10%] = ee | 3— 4 3— 4 35 | 
10,000,000¢ Commercial Cable Co. . $100 | 7% |7% | 7% |148 —152 148 —152 | | 

224,850 | Consolidated Tele. Const. and Main., Ltd. 10/- | 2 %§ 2 %§, ... a te te | ew | 

16,000| Cuba Teleg., Li es 018% 1841 8% | 1 1s w—u | 
6,000 Do. 10% Pred oie on -- | 10 10% 10% 10% | 20—21 | 20—21 | 
12,931| Direct Spanish Teleg., Ltd., Bip” ooo owe ioe | 14H 14H14H| Am 4— 44 | | 
6,000 Do. do. ot Pes wi © ‘lo % a % r % | 93— 16 | 9%—10 | 

30,0007 Do. do. % Debs of £50, Nos. 1 ‘to 1,600 | % an —106% (103 —106% ae] 

60,710| Direct United States Cable Ltd.,1877... 20 | 34%§| 2 %§ 2 8i— 9 8i— 9 Bie)... 

400,000 | Eastern eal % Nos. 1 to 400,000 | 10 | 64%§ rit § | 163— 164 16j— 164 | 164 | 16} 

70,000 Do. 6 % Pref. | 10 6 %§ 6 %§ 174— 173 | 173-173 | 178 | 173 

102,1007 Do. ’ % Debs. , Tepay. August, 1899 1100;5% |5% 1] .. 105 —108 (105 —108 i 
1,297,837! Do. 4 % Mort. Deb. ’ |Stock| 4% | 4% | pee [124 —127 124 —127 | 124) |. 

250, "7 a7 Australasia and China Teleg., “isa, oh. ae | 7 2%, | 7% 17% 174— 172 174— 172 173 174 

0. 5% (Aus. Gov. Sub.), Deb., 1900, red. ann es |} of o | po aa - | 
54,1007 reg. 1 to 1,049, 3,976 to 4,326 100 5% |5% | 5 % |L03 —107 |LO3 107 

194,300/ Do. do. Bearer, 1,050—3,975 and 4,327—6,400 | 100 | 5% | 5% | 5% |104 —107 |L04 —107 105} eee 

$20,000, Do. 4% Deb. Stock .. Stock| 4% | 4% | 4% |123 —126 1123 —126 | 124 : 
Eastern and South African Teleg., Ltd., 6 % Mort. Deb. %, o | - ix” 
95,1007; 1900 redeem. ann. drgs., Reg. Nos. 1 to 2,343 100) 5 9 5% 103 —107 {103 —107 | 

129,1007 Do. do. do. to bearer, 2,344 to 5,500 wnt + Bee | 104 —107 (104 —107 | eee 

300,0007 Do. 4 % Mort. Debs. Nos. 1 to 2,016, red. 1909 | 100 % | 4% | 106 —109 06 —109 | oe 

200,000/7 Do. 4% Reg. Mt. Debs. vargas Sab.) 1 to 8,000 25);4% 14% | 112 —115% 112 —115%, one eee 

180,227 | Globe Telegraph and Trust, Ltd. on 10 | 43% §) 48% §) 9i— 10k | 9— 10k | 10%,| 918 

180,042 Do. do. 6 % Pref. . vee wee | 10 | 6 GS %S! 168— 16; | 168— 16; 16; | 168 

150,000 | Great Northern Teleg. Company a Copenhagen ces coe | 10 | 82%§) 88% | 21g— 22} | 21Z— 22} ow | me 

190,0007 Do. 5 % Debs. | 100)}5% |5% | ... |L04 —107 108 —107 on a 

17,000 | Indo-European Telex. Ltd. ... woe owe wwe | 25 10H [10% |... =| 52 — 54 52— 54 | 52 ous 
37,548 | London Platino-Brazilian Teleg., Ltd. “1 ane ow | WiSS | MS i 56— 7 |5—7 | w sole 
100,0007 Do. do. 6% Debs... ..|100/6% |6% | ... |105 —109 105 — —109 | 1064 | .. 
15,000 | Monte Video Teleph. Co., Ord., 1 to 15,000 we ove are a ee ove oo 
28,000 Do. do. 6% Pref., | to 28,000 ... ove §|6% |6% | .. 14— 24 jo "84 one eo 
484,597 | National Teleph., Ltd., te to 438 984 .. - aoe coe 515 %§ 5 %$ 5% 53— 54 54— 54 533) 54 
15,000 Do. 6% Cum. 1st Pref. 10;6% |6% “ 154— 164 154— 164 16} eve 
15,000 Do. 6 % Cum. 2nd Pref. 10|}6% |6% 144— 154 144— 154 eae 

119,234 Do. 5 % Non-cum. 8rd Pref., 1 to 90,950 651}5% 15% 58— 52 58— 54 5}2| ... 

1,100,000/ Do. 34 % Deb. Stock Red. a wee | 34% | 34% 104 — 106 (104 —106 1054 | 104 
48,800 | New Teleph., Ltd., 25,901 to 74,700; £4 i iw ve ‘i am a sie ons 
171,504 | Oriental eleph. & Elec., Ltd., Nos. ito Piso, $ fully paid ite iia ne ts— ha ts — 44 So 
100,0007| Pacific and European Tel, Ltd 4% Guar. Debs, 1t0 1,000 | 100 | 4% | 4% | 4% |105 —108 105 —108 os . 
11,839 | Reuter’s Ltd. ... ove ose ove oes ove 81|5% 10% in 4— 5 4— 5 ove = 
3,381 | Submarine Cables Trust, . ae “oe eos | COR «nee ia .. |119 —124 119 —124 1204 - 
58, —- River Plate Teleph., Ltd. ink ons ° ove a dss it ae 1— 2 1— 2 ea - 
146,733/ do 5 % Debs. ... ove « |Stock) 5% | 5% |5% | 85 — 90 85 — 90 eee 
15,609 | West ait Teleg., Ltd., 7,501 to 23,109 ... ous . 10 o 10% i 4— 5 4— 5 ‘ 
238,3007 Do. do. do. 5 % Debs. - cee eo | 100 %\5% | .. |101 —104 |101 —104 = 
,000 | West Coast of America Teleg., Ltd.... oe 2D} sv rom _ 14— 2 14— 24 . 
150,0007 Do. do. do. “” % Débs., repay. 1902 100|;8% |8% .. | 98 —103 98 —103 ‘ 
64,245 | Western and Brazilian Teleg., Li woe | 15 | 24% | 24% | 34% | 10 — 104 | 10 — 104 ‘ 
33,129 Do. do. ms % Cum. Pret. oes 7415%1|5%15% | GE- 62 6i— 67 ; 
33,129 Do. = do. b% Def. site Ta xs ee Pout 4— 44 4— 43 6 
171,9007 a do. do. 6 % Debs. “A” "1910. 100|;6% |6% |} 6% |101 —105 101 —105 so 
214,8007 6 % Mort. Debs., series “ B,” red. Heb. 1910 100|6% |6% |6% |101 —105 101 —105 i 
88,321 West “india and Panama Teleg. .» Ltd. = 10; 2 8% 8% — i} z— 14 in = 
34,563| Do. do. do. 6 % 1st Pref. 10/6% |6% |6% | 10H— 113 | 107-113 | 113 | .. 
4,669 Do. do. do. 6 % 2nd Pref. - 10|;6% |6% |6% 9— 10 9 — 10 98 
80,0007 Do. do. 5 % Debs. (1917) No. 1 to 1,000 100|5% |}5% |5% |\L08 —111 108 —111 oes 
$1,211,000 | Western Union of * ‘ Teleg., 7 % 1st Mort. _— eee |$1000, 7% | 7% | 7% |115 —120 115 —120 oe 
166,900 Do. 6 % Ster. Bonds. er | 6% |6% |6% |101 —103 101 —103 
| 
t 
ELECTRICITY SUPPLY COMPANIES. 
30,000 Charing Cross and Strand Electy. Supply .. 5; 5%) 44%) 44% | 5— 5h 5— 5h | Be! wo 
40,000 | City of London Elec. Lightg. Co., Ltd., Urd. 40 ,001—80,000 | ee ae 59 13 — 14 cat, a eee ee 
40,000 Do. do. 6 % Cum. Pref., 1 to 40,000 | 10; 6%) 6%|6% | 144— 15} 14f— 153 | 1554, | 14] 
100,000 Do. 5% Deb. Stock, Si eat (iss. at £115) all paid | - | 6%1'5% | 5% [1383 —136 133 —136 — . he 
50,000 |tLiverpool Electric Sup pply, al ; | 6) 5%|5% | 54% | 7H— 7 | TR— Th | ww. | oe 
49,900 |*Metropolitan Electric Supply, re, ‘jo1 to 50,000 10 | 2%! 28% «» | 10} — 10% 10j— 107 | 1032) 108 
100,0007 % 5% Deb., bonds of £10, £20; £40 wie one ove | SHED in ose ™. on oo = 0c oon eee 
150,002 Do. 44% first mortgage debenture stock .. » | ve | 44%! 44% |... [118 —120 |128 —120 | 119 
6,452 | Notting Hill Electric Lightg. Co., Ltd. ... i0 1% | 2— 72 | m— 7 |... 
19,980 | St. James’s & Pall Mall Elec. Light Co., Ltd., Ord., 101-18 780. 5 ra 44 64% | 7x— 8 73— 8 | 
,000 Do. do. 7 % Pref., 20,081 to 40,080 5 7%17% | 8— 9 8§—- 9 | .. 
59,900 |*Westminster Electric Supply Corp., Ord., 101 to 60,000 .. 5 | ud 4% 74— 8 74— 8 748 































* Subject to Founder’s Shares. 
Unless otherwise stated all shares are fully paid. 


+ Quotations on Liverpool Stock Exchange. 
| Dividends paid in deferred share warrants, profits being used as capital 
Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 





ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 











Business done 





Stock eR Closing Closing | - 
Present or Dividends for * - Fi | during week 
Issue, : NAME. ee os the last three years. | San: re an oe 
more 1992. | 1893, | 1894. ___ |Highest./Lowest. 
90,000 | Brush Elecl. Enging. Co., Ord.,1 to 90,000... ... vse $/6%§ 6%§| ... 23— 2% 23— 23 25; 24 
90,000 Do. do. Non-cum. 6 % Pref., 1 to 90,000 2/6 %§$ 6-%$ 2——- 2 —|--25~ 35 | SS | see 
125,000/ Do. do. 44 % Deb. eee ase ».. (Stock} 44% | 445° -. {113 —116 113 —116 = 
630,0007| City and South London Railway _... Stock 89 134% | 45 — 47 45 — 47 


vn = am % | bs 
28,180 -~“' & Co., Ltd., 7 % Cum, Pref. Shares, 1 to 28,180 | 5| 7 %§ 7 %§ ... 23— 3} 27— 3} 
% do. 5 % 1st Mort. Debs., 1—400 of £100, oy | Ro = _ 
50,0007 . and “A” 120008 £50 each [| “| 5% [8% | - 102 107 |100 —105 xd 
120,000 | Electric Construction, Ltd.,1t0120,000 ...  ... ws nil | nil ve a 3 = 6 1 te 
12,845 Do. do. 7 % Cum. Pref., 1 to 12,845... 7%1 TH] owe ig 26 —— = 1%5 
100,000 | Zlmore’s French Patent Cop. Deposg., Ltd , 1 to 66,750... nil | nil eee oes oe i oe 
91,195 | Elmore’s Patent Cop. y Like, 1 to a ] nil | nd |. | d- 4H) B- th 1g 
69,385 | Elmore’s Wire Mfg., Ltd., 1 to 69,385, issued at 1 pm. nil | nil eee 2 Bi h-— & see 
20,000 | Fowler-Waring Cables, Nos. 301 to 20,300 ... ie nil §| nil §| ... 4— 1} 4— 1) see 


aoe 



































2 
2 
2 
2 
2 
‘ies 5 
9,600/| Greenwood & Batley, Ltd.,7 % Cum. Pref.,1 to 9,600 ...| 10|7% | nil a 64— 74 64— 74 om - 
6,837 — (W. T.) Telegraph Works, Ltd., Ord. ... i 10}/5% |5% |6% | 10 —11 94— 104xd| 104 104 
50,000 | India-Rubber, Gutta Percha and Teleg. Works, Ltd. ... | 10 |124% 124% |10 % | 22 — 23 22 — 23 224 224 
200,0007 Do. do. do. 44% Deb., 1896 | 100 | 44% | 44% | 44% |101 —103 101 —103 _| ... | 
37,500 [Léverpool Overhead Railway, Ord... 9... ue we | 10] . | 1% | 14% | 8h— 88 | 8%— By | ... — 
6,295 |¢ ‘ do. Pref., £10 paid... 10; .. |5% |5% | 14 — 144 14 — 14} Ser bes 
Swan United Electric Light, Ltd. ... ie owe ose (20 % Bl TAME wee | sce — ee sy SS aes aie 
37,350 Telegraph Cc nstn. and Maintce., Ltd. we il .. | 12 115 % |20% |20% | 39 — 41 39 — 41 393 | 
150,0007 Do. do. do. 5 % Bonds, red. 1899 | 100} 5% | 5% | 5% |104 —107 104 —107 bes 
54,000 | Waterloo and City Railway, Nos. 1 to 54,000,£2 paid ...| 10| ... | «.. wie 2j— 24 24— 24 24 
+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. {i Last dividend paid was 50°/ for 1890, 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
Crometon & Co.—The dividends paid on the ordinary shares (which have not a Stock Exchange quotation), are as follows : 1892—0°/.§ ; 1891—7°/,§; 1890—8°/,§. 





LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
| Kensington and Knightsbridge Electric Lighting Company, Limited, 


Birmingham Electric Supply Company, Ordinary of £5 (fully paid), | Ordinary Shares £5 (fully paid) 7—7; 1st Preference Cumula- 
54—53. ¥ ; | tive 6 %, £5 (fully paid), 7—74. 
Electric Construction Corporation, 6 % Debentures, 93—97. Liverpool Electric Supply, £5 (fully paid), 63—7. 


| 
Electric and General Investment, shares of £5 (£1 paid), 14A—2 | London Electric Supply Corporation, £5 Ordinary, }—4. 
House-to-Hous: Company (£5 paid), 3}—4. | Queen Anne’s Mansions Lighting and Heating Company, 6 % £100 
a a. 7 % Preference, of £5, 73—71. | Yeabanine Hoes t0-Hoane Electricity Company, £5 Ordinary Shares 
° do. 6 % Debentures of £100, 106—108. fully paid, 54—53. 


Bank rate of discount, 2 per cent. (February 22nd, 1894). 





prepared to supply a first class service in Glasgow, and to enter into 


THE TELEPHONE SERVICE: PARLIAMEN- an agreement with the Postmaster-General to hand it over, if required, 
TARY . INQUIRY. on the most reasonable terms. 


Mr. FLetcHER Mouton examined the witness with a view to 
showing that the agreement clause by which the Post Office were 
required to connect by underground wires any exchange when asked 
Tue second sitting of the Select Committee of the House of Commons to do so, practically took away the power of veto from a corporation 
appointed to consider and report as to whether the provision now with respect to interference with the streets, and Wirnzss thought 
made for the telephone service in local areas is adequate, and whether that that was so. 
it was expedient to supplement or improve the provision, either by the Replying to other questions by various members of the Committee, 
granting of licenses to local authorities or otherwise, took place on the Witness thought it unsatisfactory that no provision as to a 





Friday last, Mr. Arnold Morley, Postmaster-General, presiding. maximum charge was made in the agreement. Notwithstanding the 
Bailie Cu1sHoim, a member of the Glasgow Corporation, in reply difficulties which would arise with competing exchanges, the Corpo- 
to Sir CuaRLEes CaMERON, said that he had served on a special com- ration would be prepared to go on with a system of their own. He 


mittee of the Corporation appointed to consider the Treasury Minute had not made many inquiries into other systems, but would accept 
of May 23rd, 1892, with a view to obtaining a license from the Post- Sir Julian Goldsmid's statement that the area covered in London was 
master-General to establish a telephone service. On August 12th, 1893, 630 square miles, and in Stockholm 43. A reduction in price un- 
they applied for a license to establish a telephone exchange within the accompanied by an improvement in the service would not satisfy the 
city, but they had not received any definite reply. The primary reason Glasgow Corporation. They did not call any outside evidence before 


for the application was the unsatisfactory nature of the present ser- the committee. 
vice, and there were continual complaints of the difficulty of getting Bailie Copquououn said he was a solicitor, a member of the Cor- 
connection and of interruptions in conversation. In some cases they poration of Glasgow, and a member of the Telephone Committee. 


found that they were overheard by a third party. He believed that He could endorse all that was said by the previous witness as to the 
there was only one remedy, and that was the twin-wire system. He complaints regarding the Glasgow system. Last week, in three days 
did not think the National Telephone Company would introduce it, out of the six, the telephone was not working to any useful purpose 
because they could not without having access to the streets; and that atall. Previous to the National Telephone Company taking over the 
was a thing the Corporation would resist to the utmost, for at a very system, there was an exchange system at work which only charged 
large expenditure they had bought up the rights of the water and gas, £12 a year.. The Glasgow Corporation had the privilege of working 


sewers, tramways, and electric light companies. The National Tele- the tramway system by electricity, but the Telephone Company 
phone Company was very heavily capitalised, and he thought that objected to their using that power unless on the condition that they 
would prevent them lowering their prices. On the other hand, the would come into an agreement to do what might be necessary to pro- 


Corporation could raise the money very easily, and could supply the tect the company’s wires. They found the cost of isolating the 
service cheaper. The present subscription was £10, and he was satis- wires was so great that they would not do it, and that showed them 
fied that; with a lower subscription, it would be brought within reach the expediency of not allowing any private company to get a right 
of the ordinary citizen. About 10 years ago the subscription was over their streets. He believed that they would have had the elec- 
£20, and there were then about 1,000 subscribers. The reduction tric tramway system in Glasgow by that time but for the protective 
took place in consequence of threatened competition, and now the clausea under the Act. There were two exchange companies working 
members had increased to 3,000. The telephone company had to in Stockholm and Manchester, and in the former place there was no 
keep up rates to pay dividends on its capital. He did not oppose the friction in working the two. He believed, also, in Manchester, the 
agreement, but wished to point out that under it the Postmaster- New Company and the National Telephone Company worked 
General had rights reserved to grant other licenses. They certainly smoothly. If they started an exchange in Glasgow, the Corporation 
took Mr. Morley’s answer to the deputation which waited on him on would try and arrange for an interchange of business with the exist- 
February 11th, 1895, as nearly a refusal. From estimates laid before ing company. A corporation like Glasgow could not expect anything 
the committee, they believed they could supply an efficient service at for goodwill in the event of the telephone being taken over by the 
an annual charge of £5. He thought the Corporation were in favour Post Office. In his opinion the Postmaster-General had the right to 
of the Government taking over the whole thing, but they would be use their streets, and under the agreement the Post Office would have 
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to lay wires for the company. That was confined to connecting- 
between exchanges and not to the subscribers. 

Mr: FLETcHER Movtton: Therefore that gets rid of the lveal veto 
in the case of wires between exchanges, and they are the most im- 
portant. 

Wrrness said that was so. Telephones were a great social conve- 
nience, rapidly becoming a great social necessity, and if a company 
was to have the monopoly, there ought to be conditions as to effi- 
ciency and maximum price in the agreement, and there was nothing 
of that in the agreement. The Telephone Committee considered that 
they could give the service for £5 per annum, and he believed the 
Corporation were in a position to give an efficient service. He had 
been carefully watching the capital of the National Telephone Com- 
pany, and he considered it one of the monstrosities of the age. He 
did not consider that it was possible for a company like the National, 
with such an inflated capital, to give a cheap service and pay 5 per 
cent. dividend. If the Corporation of Glasgow took the matter up, 
a twin-wire system would be established. He considered licenses 
of that kind should only be given to municipalities, because they 
were the nae peso which could not be bought up. If the Post 
master-General gave a private person a license, it would practically 
mean presenting him with a sum of money, because the National 
Telephone Company would buy him up. As to the suggestion of 
buying up the National Telephone Company in Glasgow, he saw 
nothing to buy up, because the service was so bad that eventually it 
would have to superseded by the twin-wire system, and the Corpora- 
tion might just as well do that ; they would certainly not pay for good- 
will. In Stockholm there was a population of 250,000, and there 
were three competing companies. The State Company had 2,400 
subscribers ; the General Company 8,334 subscribers, and the Bell 
Company 800 subscribers; a total of 11,534. He believed, under 
favourable circumstances, that Glasgow would have left Stockholm 
far behind, and he saw no difficulties in having a competing system. 

By Mr. Benn: He believed in 1911 the Post Office would take over 
the telephone without any goodwill. He would consider it unfair if 
a corporation were refused a license because there was another system 
at work. He did not think that the present policy of the Post Office 
was consistent with that of Mr. Fawcett. 

By Mr. Tutiy: He did not think the town telephones in Glasgow 
affected the telegraph revenue much. 


In reply to Mr. Snape, Witness said he felt strongly that if the. 


State did not take over the telephones, the municipalities ought to. 

In Stockholm, the interchange between the General and the Bell 

a was mutual, and he had no doubt that would be so in 
sgow. 

By Mr. Extis: Since they applied for the license the telephone 
service had improved ; at that time it was unbearable. 

The Cuatrnman: Does not sub-section 2, clause 17, of the agree- 
ment, do away with all question of goodwill in 1911. 

Wrrness : I do not know, but it ought to. 

The Cuarrman: Supposing the State determined to take into its 
hands the telephone system ; in what way would that be facilitated 
by the fact that instead of having to deal with one license, it would 
have to deal with two ? 

Wrrness : I consider the cost would be so reduced, that the number 
of subscribers would be so largely increased that there would be room 
for two exchanges in a city like Glasgow. It would have the effect 
of seriously reducing the nominal value. 

Sir Junttan Gotpsmip: I do not understand, now, how having to 
deal with two parties will facilitate the arrangements. 

Witness: If you buy up two people instead of one, you probably 
have to pay more; but in this particular case, if the National Tele- 
phone Company is to be bought up in the next 16 years, and there is 
no competition, you will have to pay compensation in view of the 
enormous profit they are making at monopoly rates. 

Sir James RussEvt was the next witness called, and, in reply to 
Sir Cuartes Cameron, said that he had been for many years a 
member of the Edinburgh Corporation. There were about 1,000 sub- 
scribers in Edinburgh. He did not think the service was so bad as in 
Glasgow, but he had never spoken to a subscriber who was satisfied. 
He believed a great many more people would subscribe if they had 
an efficient twin-wire system. Jf a license was granted, the Corpora- 
tion would be quite prepared to go into the business. They strongly 
objected to the company having rights over the streets. The tele- 
ape company had opposed the Corporation on several cccasions. 

n obtaining their electric lighting order, they were bound by condi- 
tions by the company, much to their disgust; and with regard to 
getting electrical traction for the tramways, the opposition was so 
serious that they had to drop the Bill. He was of opinion that the 
telephone was more specially of value to small areas, and that inter- 
town communication was of minor importance. The result of com- 
petition would be to bring the rates down, for the Corporation would 
not try to make any profit. 

Sir Junian Gotpsmip: It would become a municipal monopoly ? 

Wirnuss: I think so; but we would make it cheaper, and a good 
service, 

Replying to the Cuammman, Witness said he thought there would 
be considerable difficulties in the way of the State taking the tele- 
phones over, and he was in favour of the municipalities taking them 
over. If the Corporation were granted a license, they would allow 
intercommunication with the National Telephone Company, but they 
would not allow wayleave. He believed the effect would be to drive 
out the telephone company, because he did not see how the company 
could compete, and pay dividends. 

The Cuainman: And you don’t think it would be a hardship that a 
company formed under the authority of Parliament should be turned 
out by the municipalities ? 
em It would be if they had not had time to repay them- 

ves. 

Bailie AnpERson, a member of the Corporation of the City of 


Edinburgh, concurred with the views of the previous witness. He 
would view with equanimity the existence of two services side by 
side. He thought the Corporation might get an order to supply the 
surrounding districts with the telephone. 

Treasurer Bisset, of Aberdeen, was next called, and said his ex- 
perience of the telephone service in the town was very bad. The cost 
was £8 103. within a certain area. He had a meeting with his com- 
mittee before he came there, and they felt that the National Tele- 
phone Company had ne right whatever to admittance within Aberdeen, 
because they had an agreement by which the company were bound 
to remove every wire after receiving one month’s notice. The Com- 
mittee said if a license was granted to the Corporation, they would 
be willing to take over the business of the National Telephone Com- 
pany on something like the terms as the Government took over the 
trunk wires, and they were willing to enter into negotiations as to 
what might be called the goodwill of the business, rather than have 
the difficulties of a competing system. He thought the telephone 
service in Aberdeen was altogether inadequate. He thought the 
present financial condition of the National Telephone Company made 
it hopeless to expect them to do much in reducing charges, as they 
had a capital of about £3,000,000, for which they had no assets at all. 
Aberdeen wished to act with other towns, but personally he believed 
a local management would be better than a national authority, as 
defects could be more easily remedied. Aberdeen would be prepared 
to hand over the telephone service to the Government on the same 
terms as other towns. 

By Mr. FtetcHER Mouton: It was a business better done by 
local funds and local management than by the Post Office. 

The Cuatrman: If the State tock over the system, would you ex- 
pect it to repay the sum the Corporation might pay to the company 
for acquiring its business ? 

Witness: I understand that in 1911 the Post Office can take over 
the business. They would provide a sinking fund to pay off the 
money. 

Sir J. Lena, M.P. for Dundee, said he came on behalf of the Lord 
Provost and the Council to support the views of the Glasgow repre- 
sentatives. They first had in Dundee a branch district company, 
whose charge was £20. That was thought too heavy, and a local 
company was started, which charged £10. As soon as it was formed, 
the first telephone company, which was now absorbed by the National 

me Company, reduced from £20 to £5. The local company 
could not do that, but they went down to £5 103. The National 
Telephone had a considerable increase of members, and the local 
company a very large increase, and when the amalgamation took place 
four years afterwards, the National had 400 subscribers, and the 
local company 600. ‘ The total or of the local company raised 
was £5,337, and in 1884 a dividend of 10 per cent. was paid. The 
National Company eventually bought them out at 40 per cent. pre- 
mium, but they stipulated that the charge should not be more than £10 
perannum. The rates had been raised, and the result was that the 
progress of telephony in Dundee had been absolutely cramped. 
There was no great complaint against the charge of £8 10s., but at 
the same time if there was a reduction, the subscribers would largely 
increase. He understood that the company was gradually increasing 
their twin-wire system, but he thought it was more important to ex- 
tend it to the cities. He saw no difficulty in the municipalities 
carrying out arrangements to supply outlying districts. 

The Committee then adjourned till to-day. 








SUPERHEATING. 


By W. H. BOOTH. 





WERE it attempted to explain the economy of superheating as due to 
the large amount of heat introduced to the cylinder, the attempt 
would prove an utter failure, yet superheating will give an economy 
of 20 to 30 per cent. in steam consumption, which is singularly near 
to the 20 to 30 per cent. of initial condensation that is suffered by 
saturated steam entering the cylinder. To understand the action of 
superheating and to realise that it is not to the quantity of extra 
heat in the steam that the economy is directly due, let a pound of 
steam be taken and its behaviour traced through the cylinder. The 
pressure shall be taken as about 100 lbs. on the gauge. The tem- 
perature of such steam is 338° F., and its latent heat is 875 units. 
Admitted intoa cylinder one-fourth of this pound of steam condenses, 
and by the time the cylinder, by which will be understood of course 
the inner surface film of metal which changes temperature, has at- 
tained a temperature of 338°, there will be present in the cylinder 
three-quarters of a pound of steam at 338° and one quarter pound of 
water at 338°, while the cylinder has absorbed the 219° units of heat 
set free by the liquefaction of this quarter pound. If the specific 
heat of steam be taken as *480, then to furnish 219 unite of heat by 
means of supérheated steam will call for 219 + *480 or 456° of tem- 
perature. Hence the total temperature to heat the cylinder to 338 

would be 794°, or the steam would be rapidly approaching a red heat, 
yet it would start on its duty of expansion at only 338°, and saturated, 
for all its superheat would be absorbed by the cylinder. Neglecting 
for the moment any condensation due to conversion of heat into work, 
and assuming that dry exhaust steam abstracts no heat. from the 
cylinder, and it would follow that the sudden admission of steam 
superheated to 794° would cause a dry exhaust and leave the cylinder 
as hot as the saturated steam previously employed, namely, 338°, and 
if only saturated steam were employed at the next stroke, none of it 
would condense, and there could be no cooling of the cylinder by re- 
evaporative effects. If this position be reasoned out it will be found 
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that, still adhering to the two false assumptions named, any small 
degree of superheat would prevent condensation, its effect continuing 
from stroke to stroke. Thus the half of the above 219 units might be 
supposed to be added at one stroke; this would halve the condensation 
and halve the subsequent re-evaporation and the cylinder would only 
be cooled to one-half its previous extent when using saturated steam. 
Then, upon a second stroke, and still adding the same superheat, the 
cylinder would attain steam temperature without causing condensa- 
tion, and, after this point, the exhaust would be superheated, and so 


the addition of any fractional amount = = of the whole missing 


heat would, in x strokes, produce dryness. But in practice there 
are to be dealt with (a) the loss of heat by conversion to work; (2) 
the absorption of heat by the exhaust even when this is dry. In an 
engine working with 164 lbs. of steam per H.P. hour, and expanding 
to half an atmosphere final pressure 1 lb. of steam will perform 
obviously 120,000 foot-pounds of work, and to do this there must 
disappear 155 heat units. As the total heat of a pound of steam at half 
an atmosphere, or 180°, and 338° only differs by about 48 units, the 
remaining 107 units must come from latent heat, and the value of the 
latent heat of steam at 180° is 988 units. Approximately ‘1083 of the 
steam thus disappears in the performance of work. More heat dis- 
appears in re-evaporating the steam thus condensed ; this last heat 
comes out of the cylinder, which must, therefore, supply 107 units per 
pound of steam used, apart from anything further it may radiate to 
the exhaust. Probably this latter will be but small in amount, if, 
therefore, the initial steam be superheated to the extent of 107 units, 
or, say, to 223° F., it will be in a position to furnish all the heat 
necessary for the performance of work without any initial condensa- 
tion, for, no steam being condensed during expansion, the cylinder 
will exert no re-evaporative effects and will, apart from’ radiation 
losses, be at full temperature to receive initial steam. The necessary 
temperature for the case in point is thus 338° + 223°, or 561°. But 
even this temperature may be excessive, and the figures simply show 
that, where superheaters are used, the steam is, nevertheless, always in 
a saturated condition in the cylinder, and they point, further, to the 
fact that the jacket and superheater may, where the mechani- 
cal conditions as to speed justify the practice, be combined 
in one engine, the superheater alone being insufficient to supp 
the heat required to produce dryness. How, it may be as ed, 
are the 20 and 30 per cents. of economy realised that 
Prof. Unwin considers the Alsatian experiments to show. Very 
simply, indeed. There is a vast difference between condensation by 
cylinder action and condensation by performance of work. In the 
first case the water is all formed on the cylinder surfaces; it adheres 
to these until boiled off when the pressure falls. In the second case 
water is formed throughout the body of the steam as this expands 
with performance of work, and some of this water never touches the 
cylinder, nor does it receive sufficient heat by radiation from the 
cylinder to re-evaporate it: it passes as water to the condenser and 
carries no latent heat with it. In place of the nominal amount of 
223° of superheat being necessary, something very much less may be, 
and no doubt is, quite sufficient to realise all the economy claimed for 
superheating, and this will be the case preferably in such engines as 
have a very short stroke duration. The conclusion to be drawn would 
appear to be in favour of a moderate though decidedly pronounced 
degree of superheating combined in slow moving engines with the 
jacket. When, however, the exhaust from the last cylinder begins 
to show any nse any doubtful possibility—then the additions of 
heat to the working fluid have gone past the limits of economy, pro- 
bably to a considerable degree for some mistiness of the exhaust would 
appear justifiable if due to work effects. So far as any tests yet 

ublished may be taken to show the average performance of the 

cPhail design of superheater, they show that it is scarcely to be 
designated as other than an efficient steam dryer and an excellent 
additional heating surface and preventer of priming. This follows 
naturally on the system employed of passing the steam pipe through 
the water space, and may be taken to show that this latter is overdone, 
and that all the steam should not be so treated, merely so much as 
may be found requisite to reduce the overheated condition of the por - 
tion taken direct from the superheater tubes to the engine. In most 
cases in practice of ordinary engines it is very unlikely that there is 
really absolute dryness secured by superheating. Such degrees of 
pe ge as have yet been dared are not enough to do more than 
reduce initial condensation, so that, after all, the working steam is 
still saturated. 








THE SOUTHWARK BRIDGE EXPLOSIONS. 


Major Cardew's Report of an Inquiry held by Order of the Board of 
Trade into the Circumstances connected with a Series of Explosions 
which occurred on February 1st, 1895, on Southwark Bridge. 

February 7th, 1895. 
_ Sir,—I have the honour to report that, in accordance with your 
instructions, I held an inquiry on the 4th inst., as detailed above. 
The City Solicitor represented the Trustees of the Bridge House 


Estates, the department of the Corporation vested with the care and _ 


maintenance of Southwark Brid 

Mr. F. Bailey, Chief Engineer to the City of London Electric 
Lighting Company, and Mr. F. Livesey, Chief Engineer to the South 
Metropolitan Gas Company, attended each on behalf of his company. 

_l append a transcript of shorthand notes of the evidence taken, 
kindly furnished by the Corporation of the City of London. Also a 
plan and section, marked A, showing the various pipes and man- 
holes, &c., at the spot where the explosions appear to have originated, 
and a tracing, marked B, giving a plan of the entire bridge,and showing 


the street boxes in connection with the mains of the Electric Light- 
ing Company in which explosions took place; this also indicates the 
pipes, manholes, &c., at the south end of the bridge. In order to ex- 
plain the occurrence of these explosions, it is necessary to refer 
in considerable detail to these underground arrangements, which 
consist of :— 

First, a brickwork culvert covered by an iron grating, and used in 
connection with the surface drai , which crosses under the road- 
way, terminating on the east side in a “dead end” under the pave- 
ment, but on the west side an iron pipe connected to the culvert 
passes through the side of the bridge, and is continued down to the 
river. This is shown in plan and section marked A, and in tracing B. 

At each side of the roadway catchpits have been recently con- 
structed, discharging by means of ashort length of pipe, not trapped 
in any way, into the culvert. These catchpits have the usual iron 
gulley gratings at the level of the road. 

Under the footway on the west side there is a manhole closed by a 
stone slab, and giving access to the culvert. 

A 83-inch cast-iron gas pipe crosses about 6 inches above the culvert 
in the roadway on the west side, as shown in plan A. This pipe 
bends at right angles, and terminates in a “dead end,” but a small 
service pipe is taken from it to a gas meter in a pit under the foot- 
way. From this meter a supply is given to the lamps on the west 
side of the bridge by means of a pipe led along the outside of the 


parapet. 

The pipes belonging to the electric lighting company pass along 
under the footway just inside the curb. They cross over the culvert 
and over the 3-inch gas pipe, but under the small gas service pipe. 

None of the electric lighting company’s pipes, however, at this spot 
contain mains, these being led away from the two street boxes shown 
in tracing B, on the west side of the bridge through the parapet, and 
down the pier of the bridge in a large iron casing. 

On the east side of the bridge there are a large number of electric 
mains in iron pipes and in bitumen casing passing under the footway 
and over the culvert. 

From the evidence given at the inqairy there appears to be no 
doubt that the first explosion occurred in the culvert under the pave- 
ment and roadway on the west side of the south end of the bridge. 

Several witnesses were positive that this explosion occurred first by 
an appreciable interval of time, and one of them, Mr. W. C. Palmer, 
coulll hardly have made a mistake on this point, as he was in a pony 
cart close to the explosion, and the pony and cart had moved across 
the road before the second explosion took place. 

This first explosion was by far the most intense of all which 
occurred, many paving stones being completely shattered. One 
woman was reported to be rather seriously injured by the débris. 

It was immediately followed by tbree explosions in the street boxes 
of the electric lighting company on the opposite (east) side of the 
bridge. These street boxes I have marked 3, c, d, on tracing B. One 
woman and two men were injured by these explosions, one man being 
blown up about 6 or 7 feet, according to the evidence of a policeman. 
This man, however, was able to give evidence at the inquiry. The 
covers and frames of the boxes were broken, and the pavement dis- 
placed at each box, A slight explosion appears also to have occurred 
in the street box on this side marked a, but this was not sufficiently 
intense to displace the cover. 

The officials cf the electric lighting company were on the spot 
shortly after the occurrence, and those of the gas company as soon 
as they could be summoned. They found both the gas-meter boxes 
full of gas, which was also issuing freely from the gulley grating over 
the catchpit on the west side. 

On opening the ground over the culvert a large crack was found in 
the 3-inch gas main, out of which the gas was coming in volumes. 
This crack extended about half way round the pipe, on the upper 
side. There was also a longitudinal crack in the pipe at the same 
place, but this appears to have been an old injury, and to have so far 
rusted up that there was little, if any, leakage through it. The road- 
way over this gas pipe was frozen very hard, and was practically 
impermeable to gas, but between the pipe and the grating of the 
culvert immediately below it the soil was very loose, and some 
vacant space seems to have existed. Thus the gas found easy access 
to the culvert. 

How it was fired cannot, I fear, be exactly ascertained, but I think 
I can confidently assert that it was not by means of the electric 
lighting mains. As before mentioned, there were no electric mains 
in the immediate vicinity of the first explosion, and the empty pipes 
prepared to take the mains do not appear to have been in any way 
injured. These pipes, it is true, communicate at adistance of about 
16 feet with a street box which contains electric mains. I examined 
jr hang but found no signs of any firing of gas having taken place 
within it. 

The voltmeter records of the electric lighting company show no 
trace of disturbance on the circuits at the time of these explosions, 
and as the mains in use were all concentric cables, the outer con- 
ductors of which were thoroughly connected to earth at the gene- 
rating station, I do not think they are likely to have produced a 


spark. 

The fact that there was no explosion in the street boxes on the west 
side of the bridge is a further proof that the escaped gas had not 
penetrated into them, and in consequence that it could not have been 
fired by the electric mains. 

It was stated in evidence that a match which had recently been 
alight was found in the — communicating with the culvert, 
and this may possibly have the gas. é 

I believe that in the case of firing by ordinary flame it sometimes 
happens that the gas burns quietly for a considerable time, should it 
be in too great a quantity to form an explosive mixture, and that when 
the flame reaches a layer of explosive composition a violent explosion 
may result. It is, I think, quite possible this may have occurred in 
this instance, and that the person who threw the lighted match into 
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2 catchpit may be quite unaware that he thereby caused the ex- 
plosion. 

The only other cause I can suggest is a spark struck by a horse’s 
foot or a wheel close to the gulley grating, out of which the gas was 
issuing freely. 

The explosion appears to have traversed the culvert and followed 
the course of the gas, which had percolated into the electric light 
street box marked a, on the east side of bridge, whence it found its 
way by means of the pipes to those marked 3, c, and d. 

The access to street box a appears to have been afforded by imperfect 
sealing round the pipes entering the box, which passed just over the 
culvert. This was tested by firing some smoke rockets inside this 
street box, when the smoke appeared in considerable volume at the 
culvert from about one minute, and seemed to be travelling along the 
outside of the pipes. 

Apparently on the west side the gas was unable to force its way 
into the electric light street box, but in this case the street box had 
only been constructed, and the pipes in connection with it laid, about 

Main, 


The most striking features about the Southwark Bridge accident are : 

1. The distance to which it appears that a series of explosions may 
travel along the electric mains which form a gigantic network under 
the whole of the streets of the City; and 

2. The proof it affords of the insufficiency of any ordinary system 
of ventilation of these pipes and street boxes, if gas can find an easy 
access to them, and the necessity of exercising great care to make and 
keep the street boxes impervious to gas, 

The culvert which exploded in this case was provided by means of 
the catchpits and gulley gratings with large openings for the escape 
of gas, and yet these did not prevent the explosion, and indeed pros 
bably enabled the accumulated gas to be fired. This culvert, how- 
ever, so far from being impervious to gas, permitted it easy access 
through the openings of the grating forming the lid of the culvert. 

After very careful consideration of the recent accident, I adhere to 
the recommendations as to prevention of accumulation of gas detailed 
in my report on the Cannon Street accident. Had these been carried 
out there wou!d have been no explosion in the electric light conduits, 
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a fortnight before the explosions occurred, and the pipes crossed at a 
greater height above the culvert. 

Having obtained access to street box a, the connecting pipes gave 
an easy passage to b,c,andd. As far as street box c the slope of the 
roadway favoured the passage of the gas, beyond that it was forced down 
the slope by the pressure from behind, and no doubt travelled more 
slowly. The explosion in d ap not to have been quite so violent 
asinc. Had more time been allowed for the penetration of the gas 
along the system of pipes, there is every reason to believe that more 
explosions would have occurred. 

he existence of numerous empty pipes in the system of mains 
laid by the City Electric Lighting Company, to which I called atten- 
tion in my report on the Cannon Street explosion in November last, 
greatly facilitates the passage of gas should it find access in consider- 
able quantity at any point. 

This accident appears to me to suggest far more serious cause for 
anxiety than that which recently occurred in Cannon Street. It is 


true that in this case there was no electrical charging of the ground, 
or any defect in the electric lighting mains, and that the explosions 
were not due to any electrical action, but the Cannon Street accident 
was caused by a gross blunder on the part of the electric lighting 
company, and the company have since taken steps to make a repeti- 


I am, however, inclined to give more emphasis to the suggestion that 
the air capacity of the street boxes should be reduced by filling with 
incombustible material, and to add that unless and until an efficient 
system of ventilation by forced draught is provided, all the pipes and 
conduits should be thoroughly plugged at each street box (as recom- 
mended by Major-General Webber, C.B.). 

With this addition, I can only repeat the requirement No. 7 of my 
former report :— 

“ Accumulation of gas should be prevented by thorough ventilation, 
by making the sides and bottoms of street boxes impervious to gas, 
and by filling up the boxes as far as practicable with incombustible 
material.” 

To this I would now add “ by thoroughly plugging pipes and con- 
duits at each street box to prevent passage of gas along the system,” 
and I put the filling up the boxes first, as the most simple and certain 
method of preventing danger of explosion. 

In cases where the street boxes are completely filled up, it will 
obviously not be necessary to adopt the other precautions. 

So far the electric lighting company have done very little towards 
carrying out this requirement. It appears that only 18 street boxes 
have been provided with ventilating pipes, and these are not, in the 
cases I have examined, carried up at least 8 feet from the ground, as 
recommended by me, but terminate a few inches from the pavement. 
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The company have, however, protected the orifices with a cap and a 
screen of fine wire gauze, which may sufficiently guard against the 
danger-of the gas issuing from these pipes becoming ignited by a 
match carelessly thrown near them. 

- It must be admitted that in this case the main cause of the ex- 
plosions was the defect in the gas pipe, and it again directs attention 
to the very serious danger to the public arising from the condition of 


the gas pipes in many districts, and the way in which they are laid and 


supported ; a danger which is continually increasing, owing to the 
spread of the use of wood paving and other impervious surfaces, and 
which is temporarily intensified by every severe frost. 

- No remissness on the part of the gas companies can, however, 
relieve the electric lighting company of the duty of thoroughly com- 
plying with regulations (14) and (15) by sufficiently protecting their 
conduits and street boxes against an accumulation of gas. 

How this may be done I have already specified in this report and 
in my report on the Cannon Street accident, and I recommend that 
the Board of Trade should require the City of London Electric Light- 
ing Company to at once take the necessary measures to fally comply 





pathy for the man who swears by a slow speed horizontal engine. 
‘the mere fact that all its working parts have greater mass than in the 
higher speed type, ensures that any tendency to heating-will take a 
much greater time to develop, and so give ample opportunity . for 
timely precautions. Again, nearly all the ills that engines are subject 
to are directly proportional to the number of reciprocations, and have 
little or no connection with piston speed at middle stroke, whilst the 
way in which a horizontal engine lends itself to what is known as 
the fly-wheel design of dynamo—in which the dynamo shaft is the 
engine crankshaft also—and there are thus only two main bearings 
—is an additional temptation for its adoption. 

We cannot, however, ignore other important considerations, and 
whilst I do not advocate high speed boxed engines, the capital outlay 
question alone gives a strong incentive to adopt as high speeds as 
experience has shown may be employed with perfect safety and 
without appreciably sacrificing the all important consideration— 
reliability. There are other miuor objectious to the slow speed hori- 
zontal type, namely :— 

(a) That although the repairs may be required at longer intervals, 





BrusH Company's Direct-COuPLED ALTERNATOR AND ENGINE. 


with the regulations imposed upon them by the Board of Trade for 
the protection of the public safety. 
The Assistant Secretary, I have, &c., 
-Railway Department, Board of Trade. P. CarDEw, Major. 








THE BEST COMBINATION OF PLANT, 


MAINS, &c., FOR AN ELECTRIC LIGHT 
UNDERTAKING.* 
By R. A. DAWBARN, M.1E.E. 
(Continued from page 403.) 
Engines.—There is perhaps more diversity of opinion as to the best 


type of engine than on any other subject relating to the equipment 
of electric light stations. Personally, I have a great amount of sym- 





* A paper read before the Falcon Works Engineering Society, 
Loughborough, February 6th, 1895. - -< bodies 


they are more costly when they occur, and represent practically the 
same percentage cost per annum on the first cost, and being a more 
expensive type, this means greater actual cost for repair. 

(6) The cylinder and piston rod glands wear oval—due to gravity. 

(c) The parts are heavier to handle, requiring more outside help 
than with higher speed engines, when adjustments or repairs are 
necessary. 

(d) They are less easy to start suddenly in case of fog or other 
emergency. 

(e) They consume more steam when turning round slowly as 
standby. 

(/) For driving alternators, their use involves a greater synchroni- 
sing current. 


All things considered, therefore, the engine best suited to this - 


work appears to be the vertical marine type, as adopted by the 
Brush Company, with forced lubrication and moderate speeds, suffi- 
ciently high to make the extra cost of the direct-coupled combination 
negligibly small. 

Slow Speed versus Moderate Speed.—To illustrate the effect of slow 
speed horizontal engines on capital outlay, I cannot do better than 
refer you to some 200 kw. direct-coupled sets recently erected by the 
Brush Company, each comprising a “ Mordey ” alternator -and-hori- 
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zontal “Corliss” compound engine by Hick Hargreaves, of Bolton. 
The speed. for-which this set is designed is 100 revolutions per minute, 
and the list price is £4,050. Now, the Brush Company’s standard 
direct-coupled 200 kw. set, with vertical marine type engine to run at 
200 revolutions per minute, costs £2,900—a difference of no less than 
£1,050, or £5 5s. per kilowatt. It is interesting to see how the 
adoption of this plant would affect the maintenance estimate before 
you. The capacity of the running plant plus spare is 175 kw., repre- 
senting, on the above Lasix, an increased capital outlay of £918 15s. 
in plant alone, of which sum 24 per cent. for repairs, and 5 per cent. 
for interest and sinking fund, amounts to £68 1%s., which means that 
the total annual expenditure is increased over 4 per cent., or, allowing 
for the extra ground space and building required, say 5 per cent. 
Some one will say that the slow speed horizontal will save fuel, but 
in the case before you—an exceptional one, I admit—it would have io 
save 70 cent. of the fuel to justify its adoption, even if we waive aside 
all the minor objections just raised, and consider the capital outlay in 
plant only. But taking the fuel at 103. per ton, making the coal item 
£293 103. The horizontal would still have to save 25 per cent. of the 
fuel to be in the running; an amount, you will admit, not within the 
range of possibility, especially when it is remembered that the 100 
revolutions alternator is probably 2 per cent. or 3 per cent. less 
efficient on full load, and, perhaps, 5 per cent. less efficient on average 
load, than the 200 revolution one. 

Day Load Unit.—The larger units of a station run but very few 
hours per day on the average, but the day load set runs a great 
number of hours each day ; moreover, as already pointed out when 
dealing with “ boilers,” the item labour represents an undue propor- 
tion of the total cost of running during the periods of light load, and 
should be reduced toa minimum. I submit, therefore, that it is not 
only admissible, but advisable, to adopt a slow running day load set 
—say, for instance, for a 25 kw. set about 200 revolutions—so that 
it can be left for an hour or so at a time, if necessary, with perfect 
safety, and thus enable one man to stoke and attend to engine, and 
leave the one other man in the station free to write up the logs, in- 
spect and clean the standing alternators, test plant and mains for 
insulation resistance, and such like duties, interrupted only when 
darkness calls for more plant. 

One has only to look at a load diagram to recognise the impossi- 
bility of keeping the running plant anything like fully loaded on the 
average, but a glance at Willans’s well-known curve* showing steam 


Lbs. of Steam per BH.P. per Hour. 


Brake Horse-Power. 


consumption per brake H.P. at various loads, as readily shows the 
necessity for getting as"near to this desideratum as possible, and also 
clearly shows the great importance of high efficiency plant as opposed 
to plant with low efficiency, which may nevertheless have a low steam 
consumption on full load. 

What one has to aim at is minimum steam consumption at average 
load, which is,.I believe, usually less than half load. 

Condensing.—There are few towns where no water can be found 
for condensing purposes within a mile or so of the town, and one 
should certainly go that distance out of town rather than sacrifice 
condensing. 

_Again, I cannot do better than refer you to Willans’s investiga- 
tions, which show that whilst the saving of steam by condensing is 
on full load about 19 per cent., on half load it is 30 per cent., and on 
tenth load 55 per cent. 

Where fuel is costly, and cheap condensing water not attainable, 
an evaporator condenser of the Ledward or other type should cer- 
tainly be employed. If carefully handled there tt be no increase 
whatever in the water bill, when using town water for this purpose. 


. * This ‘diagram has been reproduced by permission of the pub- 
ishers, from Mr. Tremlett Carter’s article on “ Motive Power and 
Gearing” in the Electrician. : 


The condensed steam is, of course, available for boiler feeding over 
and over again, less a trifle for leakage, and the condenser can, under 
favourable circumstances, be made to give a good vacuum with even 
less water than would be used for boiler feeding, if non-condensing 
engines were employed. The principle of the evaporator condenser is 
this: so little water is employed for cooling, that it is raised to a 
correspondingly high temperature, and being exposed to the atmosphere, 
a large proportion of it is actually evaporated. Now the process of 
evaporation involves the acquirement of a considerable amount of 
heat, taken from the unevaporated cooling water, consequently the 
latter remains at lower temperature than the steam in the condenser, 
from which it continues to extract heat, until in its turn it also passes 
away as vapour, or reaching the lowest part of the condenser as sur- 
plus, gravitates to the hot well to make up the boiler feed water. 
The evaporator condenser requires a large surface exposed to the air, 
and should be fixed in an exposed position. The vacuum attainable 
depends very largely upon atmospheric conditions, and is a minimum 
in damp misty weather; but if the water supply is regulated intelli- 
gently, there is no question but that the general result of the adop- 
tion of an evaporator condenser is a greatly reduced coal bill. 

Where plenty of condensing water is obtainable, there is still some 
ground for debate as to the best way of using it. 

Jet condensing is rarely advisable, because the quality of water 
obtainable from ponds, canals, rivers and brooks in the neighbour- 
hood of towns large enough to support electric light stations, is 
seldom—one might say never—beyond reproach for boiler feeding. 
The volume of water required for jet condensing is not less than 16 
times the feed water. 

Ejector condensers are worthy of more attention than they get, 
but are open to the same objection as the jet, and for variable 
loads require the condenser water to be supplied under a head of 
15 to 20 feet, thereby involving the use of a centrifugal pump. This 
form of condenser requires 25 times the feed water. 

The surface condenser is, cn many grounds, to be preferred, where 
plenty of water is attainable, but chiefly because the condensed 
steam dces not come in contact with the cooling water, and can be 
used over and over again for boiler feeding without introducing im- 
purities into the boilers. The quantity of cooling water required is 
20 times the feed water. 

Surface condensers forming part of each engine structure—as in- 


“variably adopted in marine engines—are more costly in small engines 


than one large cylindrical detached condenser, which will serve three 
or four engines, whilst the speeds at which it is desirable to run the 
engines, in view of the financial considerations already referred to, 
are, at any rate in the smaller sizes, too high to get good results from 
air pumps worked from their cross heads. 

The independent condensing engine is much to be preferred, and 
I attach considerable importance to the fly-wheel on the Raworth 
pumping engine. It is too small to have much effect on the steam 
consumption when on full load, but it admits of reducing the speed 
with the load and getting e*onomical results under those conditions, 
due to expansive steam working. 

The attachment of boiler feed pumps, adjustable whilst running 
is, however, of still greater importance, and I am convinced has a 
marked effect on the fuel bill by dispensing with the ordinary and 
notoriously wasteful donkey feed pump (except as a standby) which, 
on the day load is, in small stations, responsible for 20 per cent., or 
more, of the steam used. 

An independent condenser pumping plant, like the evaporator con- 
denser, also requires intelligent use. To get the best results the 
speed must be suited to the load. This can be very readily done in 
the Raworth type, because, having once fixed the speed to give a 
good vacuum at a given load and adjusted the boiler feed pumps to 
just keep up to that load, the stoker has only to regulate his boiler 
feed by the main stopvalve of this combined pumping engine, and 
he will at the same time automatically adjust the air pump and cireu- 
lating pump speeds to exactly suit the load, as these requirements 
obviously vary together. 

So strongly have I felt the importance of minimising donkey 
engines, that I have for years endeavoured to arrange the plant, 
when economisers are employed, so as to drive their scrapers by belt 
from the fly-wheel of the condensing engine. Even an economiser 
scraper engine can waste a lot of steam in 24 hours, and is in practice 
kept running at a gee gee though the speed should theoreti- 
cally be varied with the load. This the driving from the combined 
pumping engine accomplishes. 

I am inclined to think, too, that it would be an advantage, where 
automatic stokers are employed, to drive these from the same source, 
and should much like to see the experiment tried. In any case I 
would not drive them by an independent donkey engine, but would 
employ a small electric motor, suitably boxed in, so as to keep it clean, 

Electric boiler feed pumps are objectionable, fed as they must be 
from constant potential mains, unless constructed with adjustable 
strokes to the plungers, so as to admit of running the motor at 
constant speed for all loads, and thus avoiding wasteful resistances, 
in order to work at widely varying speeds, and as a station is lightly 
lLaded the greater portion of its time, the energy wasted in such re- 
sistances becomes very appreciable in the course of a year. 

Exciters.—On the subject of exciters, I hold that each alternator 
should have its own direct-coupled exciter, and when designing the 
Hanley station took the first step in this direction, by providing each 
of two 50-kw. alternators with a direct-coupled exciter, capable of 
dealing with at least one 100-kw. set as well, These were ultimately 
supplied belt-driven from the alternators, but it is the first station 
which the Brush Company have started without steam exciters.* 


( To be continucd.) 
* It was intended to await the developments of the station before 


deciding whether to adopt independent steam exciters for the large 
alternators, to be used during the periods of heavy load. . 
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NEW PATENTS-—1895. 6,084. “Improvements in electrical railway signalling and 
apparatus therefor.” J. E. Frorga, V. Takacs, and EH. Rirrinenr. 
Dated March 23rd. (Complete.) 
5,665. ‘Improvements in electro-pneumatic and pneumatic move- 


ments for organs.” V. Writs. Dated March 18th. 

5,671. “Improved storage battery.” C. Lanastonn, B. Youna 
and A. VAN DEN Boaagrpg. Dated March 19th. 

5,686. “Improvements in centre light suspending arrangements.” 
Wrnrtetps, Lmurep, and A. ABBotr. Dated March 19th. 

5,693. ‘Improvements in and relating to electrical railways and 
tramways.” F. P. Bercn and C. W.Tarsox Dated March 19th. 
(Complete.) 

5,699. “Improvements in electric arc lamps.” 
Dated March 19th. (Complete.) 

5,700. “ Improvements in electric arc lamps.” G. R. MacInrirn. 
Dated March 19th. (Complete.) 

5,701. “Improvements in electric arc lamps.” 
Dated March 19th. (Complete.) 

5,720. “ Improvements in and connected with the manufacturing 
of aluminium alloys.” J.B.Torres. Dated March 19th. 

5,722. ‘“ Improvements in electricity meters.” H. Hirstand J. T. 
Baron. Dated March 19th. 

5,742. Apparatus for automatically limiting the speed cf electric 
cars.” L. 8. Wriaut. Dated March 19th. (Complete.) 

5,747. “Improvements in dynamometers.” B.F. PerKins. Dated 
March 19th. (Complete.) 

5,798.. “ Spring-winding apparatus for printing telegraph and other 
instruments.” J. Burry. Dated March 19th. (Complete ) 

5,867. “Improvements in electrical signalling apparatus for use 
upon railways.” H. J. Pricm and L. pz M.G. Ferreira. Dated 
March 20th. 


G. R. MacIntire. 


G. R. MacIntire. 


5,868. “An improved secondary battery.” H. Carpozo. Dated 
March 20th. 

5,875. “Improvements in and relating to conduits for electrical 
conductors.” F.L.Murruzap. Dated March 20th. 


5,878. “Improvements in or connected with the distribution of 
electricity.” C.H. WorpincHam. Dated March 20th. 

5,892. “A device for the better regulation of electric currents.” 
J. H. Rozporrom and F.C, Guary. Dated March 21st. 

5,903. “Improvements in the application of electricity to the 
working of ships’ turrets, and apparatus therefor.” G. H. Fraru. 
Dated March 21st. 

5,913. “Improvements in means for regulating the electric light 
in railway coach compartments.” R. E. Gizn and W. Hocsty. 
Dated March 21st. 

5,927. “A means of transmitting electrical impulses from pencil 
marks on paper or like material, and of reducing the electrical resis- 
tance of paper.” R.J.Crowney. Dated March 2ist. 

5,936. “A current collector for electrically propelled railway or 
tramway vehicles.” Sremzens Bros. &Co., Limtrep. (Communicated 
by Siemens & Halske, Germany). Dated March 21st. 

5,939. “ ag ne relating to automatic telegraphs.” A. 
ee ong the Eastern TeLeGRAPH Company, Limirzep. Dated 


5,964. “ eo ag in the construction of galvanic battery- 
elements or cells.” A. Hotter. Dated March 21st. 

5,965. “Improvements in or connected with electrolytic cells.” 
E. A. AttEN. Dated March 21st. 


oe Mf on nara 2 or relating to signalling and com- 
municating by telephony, and in apparatus used therewith.” H. J. 
BentiEy. Dated March’ 22nd. as 

5,998. “An improved cup-and-ball joint for electrically con- 
necting and disconnecting electric light fittings.” R. W. BraHam. 
Dated March 22nd. (Complete.) 

Sie ss Sane in = method of and in apparatus for 
electrically lighting miners’ ety and other lamps.” J. PEE. 
Dated March 22nd. ’ 

6,000. “Improvements in the method of and in apparatus for 
ay lighting miners’ safety lamps.” J. Pzzx. Dated March 
D 


6,004. “Improvements in telephones.” W.P.THompson. (Com- 
municated by E. Kirschke, Germany.) Dated March 22nd. 

6,006. “Improvements in electric railways.” P. F. C. B. 
PretzscH. Dated March 22nd. 


6,007. “Controlling apparatus for electrically-propelled railway 
trains.” Srtmmens Bros. & Co. Limtrzp. (Communicated by 
Siemens & Halske, Germany.) Dated March 22nd. (Complete.) 


6,008. “Improvements in springs for electrical conductors.” 
Siemens Bros. & Co., Limrrep. (Communicated by Siemens and 
Halske, Germany.) Dated March 22nd. (Complete.) 

6,010. “Improved form of magnetic clutch.” B. M. Draxg, J. 
M. GorHam, and H.C. L. Horpex. Dated March 22nd. 

6,035. “Non-resisting electric conductors.” J. A, RossiTEr. 
Dated March 23rd. ’ 

6,044. “Automatic cable grip and fair leader combined for ships 
and other purposes.” J. Davison. Dated March 23rd. 

6,048. “Improvements in the manufacture of flexible sheets for 
electrical insulation.” C. Bortz. (Communicated by C. W. Jeffer- 
son, United States.) Dated March 23rd. 


ee te in electric switches.” W.J. Davy. Dated 
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7,212. “Improvements in brake mechanism.” R. W. Barker. 
(Communicated from abroad by the Lawrence Electric Company, of 
New York.) Dated April 11th. Relates to brake mechanism for 
tram cars and like vehicles, and its object is to provide an improved 
brake mechanism, especially adapted for use on electric and other 
cars. 4 claims. 


8,638. ‘“ Improvements in alternating current, simple or polyphase, 
dynamo-electric machines.” Sypney Pirt. (A communication from 
abroad by A. Blondel and Sautter, Harlé et Cie., of Paris.) Dated 
May ist. The two principal advantages obtained by the system are: 
Facility for reducing the angular velocity to a small value, and the 
diminution of the volume of iron submitted to hysteresis, which allows 
specific induction to be augmented and self-induction to be reduced. 
The weight of armature copper is greatly reduced, whilst its specific 
utilisation increases. The armature and the inductors are easy to 
inspect and to repair. 6 claims. 


9,215. ‘Improvements in the system of circuit control for electric 
machines.” C.E. Davis. Dated May 9th. Consists in combining 
mechanism whereby starting device may be also used to govern or 
control the current entering the motor, at the same time being com- 
bined with devices which automatically turn the motors, or one of 
them, into a generator whereby current is produced at the expense of 
mechanical energy which, being consumed, causes retardation and 
ae stopping of the motor or motors and connected machinery. 

claims. 


9,362. “Electric alarm clocks with advertising spaces.” S. S. 
BromHEaD. (A communication from F. Beuner, of Minneapolis.) 
Dated May 11th. Consists, in general, in an electrical alarm ciock or 
guest call signal, comprising a suitable frame whereon are two series 
of numbers, one for the numbers of the rooms and the other for hours 
and quarter-hours, in combination with checks or tags bearing corre- 
sponding numbers of the rooms to be placed over the hour, numbers, 
or pins, and a clock, the hour-hand of which bears a contact spring 
forming one terminal of an electric circuit, and adapted to engage 
pins movable into orout of the path of said contact, and forming the 
other terminal of the other said electric circuit; and, further, an 
electro-magnetic bell included in said circuit. 1 claim. 


9,761. “ Improvements in electrolytic apparatus.” T. CRaney. 
Dated May 18th. Consists in an improved construction arrangement 
and combination of the different parts of an electrolytic apparatus, 
whereby it is made durable, efficient, and economical, and especially 
adapted for the commercial manufacture of caustic soda from common 
salt in a continuous manner. 1 claim. 


9,949. “Improvements in electrolytic apparatus.” T. CRaNngy. 
Dated May 22nd. Relates to electrolytic a= adapted for the 
commercial exploitation of the process of electrolysis of salts, espe- 
cially the chlorides, such as chloride of sodium, and the object of 
my invention is particularly to make a durable, economical and 
effective apparatus in which the operation can be carried on con- 
tinuously. 1 claim. 


9,967. “Improvements in electric arc lighting.” C. A. Day. 
(Communicated from abroad by the Higham Electric Company, of 
America.) Dated May 22nd. Relates more particularly to mul- 
tiple or constant potential arc lighting, and its object is to provide 
means whereby little or no resistance will be required in the arc 
branch to obtain “ stability ” of current. 1 claim. 


9,968. “Improvements in the method of, and apparatus for, 
arresting motion of electrically propelled mechanisms.” Ki. A. SPERRY. 
Dated May 22nd. The first part of the invention relates to a system 
of controlling electric motors, whereby the motor may be automati- 
cally transformed into a generator, and the current so generated may 
be applied to further retard the car or moving mass either through 
mechanical application of the brake shoes or otherwise. The second 
relates to a construction of the controller, whereby the changes from 
motor to generator may be automatically brought about. The third 
relates to mechanism of the controller, whereby it may perform all 
its functions with the motor while same is running in either direc- 
tion. The fourth relates to certain automatic devices in connection 
with the machine and controller and the connected circuits. The 
fifth relates to the construction of the brake reel operating 
mechanism. 6claims. 


10,045. “ An improved method of, and apparatus for, controlling 
the action of electric motors and other prime movers.” J.B. ORMSBY, 
R.A., and G. H. Banister. Dated May 23rd. Comprises the utilisa- 
tion of the principle of hydraulic resistance, and provides for vary- 
ing the resistance so as to accelerate, diminish or stop, the action of 
the motor as required. 4 claims. 


10,853. “Improvements in electrical accumulators or storage 
batteries.” J. Y. Jonnson. (Communicated from abroad by La 


Société “L’Accumulateur Fulmen,” of Paris.) Dated June 4th. 
Claim:—The improvements in electrical accumulators or storage 
batteries, mainly consisting in the provision of rivets, tie rods, or 
rtitions for the purpose of preventing the two surfaces of the cellu- 
id case or sheath from moving away from each other, or from their 
original position, substantially as described. 








